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ANOTHER ‘‘INVENTION”—A 70 KNOT SUBMARINE 
BOAT ? 

The editor frequently receives communications from 
correspondents who evidently have a taste for matters 
of scientific and mechanical interest, asking that the 
SCIENTIFIC AMERICAN take up for discussion subjects 
which the correspondents have found treated in flam- 
boyant style in the columns of the daily press. As a 
rule, if the subject has not been taken up for discus- 
sion in the SCIENTIFIC AMERICAN, it may be assumed 
that there are good reasons for silence on the part of 
the editor. So many startling scientific items appear 
in the colamns of the daily press that are utterly 
fabulous in nature that it is quite impossible for the 
editor to take up all subjects therein treated for con- 
sideration. One of the most flagrant instances of this 
character has recent!y come to our notice, In the col- 
umns of a daily contemporary recently appeared an 
article descriptive of a disappearing” submarine 
torpedo boat. said to have been recently added to 
the navy. An elaborate engraving accompanied the 
article, showing in detail the interior construction of 


the boat. 

It was stated in the article that ‘‘for two years a 
force of workmen epecially selected from the govern- 
ment yards has been engaged in the construction of 
this model boat. The main difficulty encountered 
has been a device for stopping and slowing the boat 
when running at high speed. Even the ‘ Turbinia,’ 
which yields a speed of 87 knots, is slow by the side of 
this boat, in which a trial shows it to. be easy to de- 
velop 70 knots an hour. The amazing speed obtained 
under these tests has caused the utmost surprise, not 
only to the people in the Naval Burean of Construction, 
but also to the inventor himself, who did not expect 
more than 40 knots at the utmost.” 

The picture of a submarine boat being driven at the 
rate of 70 knots an hour naturally caused the editor 
some unessiness, but the description of the boat was so 
cireamstantial and the medium in which the article ap- 
peared’ was of so high a character, it was thought that 
the suliject at least should be examined into. With 
this object, a representative of the SCIENTIFIC AMERI 
CAN called at the Bureau of Construction in Washing- 
ton and innocently asked for full details ‘of the 
construction of the boat, with a view to verifying the 
published description and also to substantiate the tests 
aliuded to. The Chief Constructor informed our repre- 
sentative that he bad never heatd of the submarine 
boat in question and that the newspaper article was 
absolutely false. Other inquiries brought out the fact 
that the boat was quite unknown in Washington. 

This case, of course, is a flagrant one, but it is by no 
means an unusaal oceurrence, and should serve as a 
warning to the general reader not to place too much 
confidence in techuical articles appearing in the lay 
press. 

The article that we have been discussing differs in 
one important particular from those which ordinarily 
come within our ken. Asa rule, articles of this char- 
acter set forth in rather glowing colors achievements 
which are, at some future time, to be attained, but in 
the present case the writer has been dealing with cold 
facts, and the figures that he gives and the tests that 
he quotes are put forward as having been actually ac- 
cowplished. The effrontery of advancing statements 
of this character appears to be more brazen than the 
usual method of forecasting the wonderful achieve- 

ments that are attained at some future time. 
We are glad to learn that the inventor of this extra- 
ordinary finally in dis- 
covering some means by which the enormous speed 
attained may be reduced and controlled, and that 
it is possible to slow the boat down to a fall stop. In 
this respect he is far more suecessful than the late 
iamented Keely, whose chief difflealty, it will be re- 
membered, in obtaining final success with his motor, 
was the difficulty of controlling the powers which he, 
through the conjuring touch of his genius, had created. 


to be 


production has suneceeded 
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THE GALVESTON DISASTER. 
Not sinee the Johnstown disaster h#s the country 
been more horror stricken than over the destruction, 


or partial destruction, of Galveston. The sympathy 
aroused has been well nigh universal. That this sym- 
pathy is more thao a mere sentiment is shown by the 
generous contributions that bave flowed in frow ail 
sections of the country. The accounts describing the 
conditions preceding and following the terrible disas- 
ter have been fully deseribed in the contemporary press 
and need not be dwelt upon now. The civie authori- 
ties have bad a very serious problem to deal with in 
addition to the immediate horrors with which they 
were surrounded, namely, the policy to be adopted 
with reference to rebuilding the city. The frequent 
visitations of floods to the city of Galveston render this 
problem a very difficult one to determine, Galveston 
is situated at the extreme end of an island some thirty- 
five miles long, which varies in width from one 
to five miles. The part of the island upon which the 
city is located is almost flat and its highest point is 
only about eight feet above wean tidewater. The bay, 
which is known as West Bay, separates the mainland 
from Galveston Island and extends about eighty miles 
inland. The harbor itself was an important one, the 
United States government having expended some six 
willions of dollars in building jetties and wharves for 
the purpose of providing the city with a deep-water 
sea port, and its facilities for handling commerce were 
unsurpassed. ‘The importance of the city may be de- 
termined from the fact that the exports have amounted 
to as wuch as a hundred million dollars a year. 

Once before has the city of Galveston been visited 
by a most destructive flood, and many times has it 
been seriously threatened. It is no wonder, therefore, 
that the question of abandoning the present site was 
seriously contemplated. It has been determined, how- 
ever, to rebuild the city on the present site, In the first 
place, one of the prime influences which tended to this 
was the feeling of civie pride and the love of home 
which is implanted in every one’s breast, and the im- 
mense value of property still rewaining comparatively 
intact. Then, again, the possibility that additional 
defenses can be erected against future storm inunda- 
tions is probably a controlling factor. 

From an engineering point of view the question which 
presents itself is whether it will be possible to provide 
any means for the protection of the city against a re- 
currence of this dreadful visitation. Iu these days of 
progress we are inclined to regard scarcely any object 
as beyond the reach of attainment from an engineer- 
ing or mechanical point of view; and although the 
physical conditions in the present case seem to render 
the problem almost hopeless of solution, it would 
see that some method would be devised by means of 
which at least the lives of the inbabitants might in the 
future be vouchsafed. The late storm, of course, was 
an exceptional one, but the cruel fact must be faced 
tnat the city lies in the pathway of tropical storms, 
and that similar conditione will probably again arise. 

What course will be taken by the authorities in ob- 
taining protection against the loss of life and property 
in the fature remains to be seen, but there is no doubt 
that some practical methods will be suggested by en- 
gineers which will at least lessen the dangers that 
in the past have so frequently afflicted the city. 
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NEW TORPEDO DESTROYERS FOR HOLLAND. 

In a recent issue of the SCIENTIFIC AMERICAN ap- 
peared an article relative to the consumption of petro- 
leum for the propulsion of vessels. Tentative efforts 
have been made by one or two of the powers to avail 
themselves of this fuel, but the experiments have not 
been sufficiently exhaustive to prove the efficacy of 
the oil for this particular class of work. That petro- 
leum is an advantageous, econowical and powerful fuel 
has-been amply demonstrated by the utilization of it 
for the propulsion of the express locomotives of the 
Great Eastern Railway in England. Many of the 
fleetest express trains upon this system consame oil, 
and so satisfactory have been the experiments, that 
several other engines are being equipped with. the 
necessary apparatus. 

The Dutch government are also determined to 
prove the efficiency of oil for marine purposes. Messrs. 
Yarrow & Company, Limited, the well-known ship- 
builders of Poplar-on-Thames, England, have just 
constructed two first-class topedo boats, ** Hydra” and 
“*Seylla,” for the Dutch government, and they are in- 
tended for service in the Dutch East Indies. They are 
each 130 feet in length over all, with 13 feet 6 inches 
beam, and have a displacement of about 90 tons. 

The machinery for propelling these crafts consists of 
a set of inverted triple expansion surface condensing 
engines of 1.2001. H. P. The air and feed pumps are 
driven off the forward end of the crankshaft. There 
is one very important feature, however, which has 
been introduced into these engines, which causes them 
to differ from the machinery supplied to torpedo boats. 
That is the introduction of the system of foreed Inbri 
cation, analogous to that which is sometimes adopted 
in certain land engines. By the utilization of this 





principle the working parts of the engines are cou- 
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pletely inclosed. The great advantage accruing from 
this principle is that the engineering staff need not 
evince the least anxiety regarding the lubrication of 
the engines, which is most essential to insure smooth 
and perfect running. Consequently, if the exigency 
arose, the engine room staff could be decreased, as the 
lubrication being practically automatic does not re- 
quire attention. 

Water tube boilers of the Yarrow pattern have been 
adopted. The tubes are naturally straight. This 
type of boiler, by the way, as the result of continued 
practical experiments, has been proved by the naval 
authorities of the various powers to be eminently 
satisfactory, and it is being widely installed in a large 
number of battleships. 

Both vessels have been supplied with Holden’s oil 
spraying apparatus, which is the same as that em- 
ployed upon the Great Eastern Railway, since the gov- 
ernwent intend to burn astatki. This oil is plentiful 
in the Dutch possessions in the East Indies, and, there- 
fore, as its cost will be very small, there is no doubt 
that the Dutch naval authorities will be able to effect 
a very appreciable saving in their coal bill. Both the 
vessels went under a full speed official trial to test the 
possibilities of this oi] spraying apparatus, and it 
worked smoothly and without the slightest difficulty. 

In the official speed trials, which were carried out 
under the superintendence of Mr. Loder, the chief con- 
structor of the Royal Dutch navy, the vessels attained 
a mean speed of 24°37 knots per hour for three hours, 
with a pressure of 160 pounds, imparting about 400 rev- 
olutions per minute to the propellers. 

The armament of the vessels consists of three 18-inch 
swivel torpedo tubes and two 6-pounder quick-firing 


guns. 
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HAND-LABOR IN CHINESE MINES, 

According to a report presented by M. Levitoff to 
the Russian Society of Encouragement, it appears that 
Chinese hand-labor has made its appearance in the 
Trans-Baikal region since the construction of the rail- 
road, and the influx of the Chinese element is becom 
ing wore considerable every day. Hand-labor, which 
has been scarce ever since the construction of the 
Trans-Siberian, is now more abundant, and its cost bas 
been considerably reduced. On the Amoor River, the 
unloading of boats, which was paid only a few years 
ago at the rate of $1.60 per ton, is now paid at $0.80 
per ton, or one-half. In general, the Chinese work- 
man, on account of his smaller productiveness, is paid 
only one-half the wages of a Russian workman. As 
an example, in the cement works of Siberia, $0.80 per 
day is paid to a good Russian workman, and only 
$0.40 to the Chinese workman. Generally these are 
engaged for $2.50 to $3 per month by the Chinese 
contractors, who supply the food and lodging. Even 
on this small pay, the workmen contrive to save 
money and send their savings to China. The Chi- 
nese excel in certain kinds of labor, such as gardening, 
shoemaking, etc., where the Russian cannot compete in 
price, but, on the contrary, he is not good for all kinds 
of work, and especially refuses to work in the water, 
or even in damp places. For masonry work, it is es- 
timated that a Russian workman, himself inferior to 
an Italian, equals four Chinamen. Among the Sibe- 
rian industries, it is the gold mines especially which 
have adopted Chinese labor. Formerly, in the mines 
belonging to the Czar, it was forbidden to employ 
the Chinese ; but when on account of the scarcity 
of hand labor the price, had reached $0.25 per 
pound of gold, the government decided to let out 
the work to contractors. The Chinese were engaged 
by these for $0.13 per pound, which reduced considera- 
bly the price of the gold extracted. M. Levitoff re- 
marks that the Chinese carriers in the region between 
Irkutsk and Khabarovsk have the habit of stealing 
the gold and sending it to China. Another thing to be 
deplored is the clandestine sale of Chinese brandy, 
called khanchine. In spite of the advantages enumer- 
ated, the writer says that it is urgent to stop the inva- 
sion of the Chinese element, and he recommends emi- 
gration from the rural population of European Russia. 
s- Orm 

TRAFFIC IN EUROPEAN PORTS. 

The figures have been recently given for the mari- 
time traffic in the principal European ports for the 
year 1898, according to the official statistics. The port 
of London comes first for the number of ships as well 
as the tonnage ; it received, in 2898, 11,306 vessels of a 
tonnage of 9,400,000. After London follow, in the 
order of tonnage, Hamburg, with 7,990 vessels and 
6,700,000 tons ; then Antwerp, with 5,358 vessels and 
6,500,000 tons; Liverpool, with 3,652 vessels. and 
6,200,000 tons ; Rotterdam, 5,881 vessels and 5,400,000 
tons; Marseilles, 4,141 vessels and 4,400,000 tons. Genoa 
has 2.339 vessels and 2.500,000 tons; then come Havre, 
with 2.375 vessels and 2,300,000 tons; and Trieste, with 
8,708 vessels and 2,100,000 tons ; then Bremen, 2,494 ves- 
sels and 2,100,000 tons; and Amsterdam, 1,734 vessels 
and 1.400,000 tons. Since 1871 the tonnage has almost 
doubled at Liverpool. It has more than doubled at 
Bremen, Trieste, Genoa, Marseilles and Havre ; tripled 
at Loudon, and more than tripled at Autwerp, Alster- 
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dam and Rotterdam. 


At Hamburg it has almost 
quadrupled. In 1871, Liverpool took the lead with 
3,300,000 tons, then came London with 3,100,000 tons, 
all the other ports being far in the rear. Antwerp, 
Hamburg and Marseilles received but 1,800,000 tons. 
London has surpassed Liverpool !since 1875 ; and Ant- 
werp and Hamburg also surpassed it in 1893. Antwerp 
even took second place in 1897, but yielded it to Ham- 
burg in 1898. The increase of tonnage is due especially 
to the increase in the dimensions of vessels. From 
1871 to 1898 the actual number of vessels has dimin- 
ished for the ports of Marseilles, Havre, Genoa and 
Liverpool ;tit has increased at least 12 per cent for 
Bremen, Trieste, Antwerp, Amsterdam, and 27 per 
eeut for London; for Rotterdam it has increased 65 
per cent, and for Hamburg 90 per cent. 
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THE HEAVENS IN OCTOBER. 
BY HENRY NORRIS RUSSELL, PH.D. 

The planets which show so brightly in the evening 
skies are passing out of sight toward the sun, and the 
shortening days and the chilly air are no clearer signs 
of the arrival of autumn than is the appearance above 
the eastern horizon of the advance guard of the fa- 
wiliar winter constellations. 

At 9 P. M. on Oetober 15, Taurus is well above the 
eastern horizon, recognized unmistakably at once by 
the Pleiades, below which is the equally distinctive 
but perhaps less familiar group of the Hyades in form 
of a V lying on its side. At its lower extremity is the 
brilliant red Aldebaran, which warks the eye of the 
Bull, and between this and the point of the V is the 
pretty double star Theta Tauri, which is easily divided 
by an ordinarily good eye, the component stars being 
about 5%¢ minutes of are apart. It seems almost in- 
credible, however, when looking at the stars that their 
distance is over one-sixth of the moon’s apparent dia- 
meter, but such is actually the case, as the moon's dia- 
meter averages about 31 minutes of are. 

North of Taurus is Auriga, the charioteer, marked 
by the bright yellowish star Capella, whose spectrum 
shows it to be very much like our sun in constitution. 

Above and to the right of Taurus an oblique trian- 
gle of moderately bright stars forms the head of Aries, 
and further north is the conspicuous constellation Per- 
seus, in the Milky Way, with Cassiopeia higher up. 

A little east of the zenith is the great square of 
Pegasus, between which and Perseus is Andromeda. 

Almost the whole of the southeastern sky is filled with 
the huge shapeless mass of Cetus. The head of the 
monster is marked by an irregular pentagon of stars 
almost below Aries, while Beta, the brightest star in 
the constellation, stands almost alone, a little to the 
left of the southward extension of the eastern edge of 
the great square of Pegasus. The two lowest stars of 
the head, with another smaller one below, form an ob- 
tuse angle triangle, not unlike the head of Aries, and 
the longest side of this triangle, if extended to the 
right for a little less than its own length, points out the 
remarkable variable star Mira, the first object of the 
kind known. For most of the time it is of the ninth 
magnitade and entirely invisible to the unaided eye, 
but at intervals of about eleven months it brightens 
up enormously, becoming occasionally the brightest 
star in the constellation, and being in such a case 
about 1,000 times as bright as at its minimum. It usually 
remains visible to the naked eye for about six weeks. 
The star is now approaching a maximum, which will 
afford a good chance to watch its light without losing 
sleep for the purpose. 

The only other conspicuous object in the southern 
sky is Fomalhaut, a lonely bright star, low down near 
the meridian, belonging to the constellation of the 
Southern Fish. 

West of the zenith are Cygnus, Lyra, and Aquila, 
Hereules and Ophiucas are lower down, and in the 
north the Dipper is swinging low, with the pointers 
almost under the pole. 

THE PLANETS. 

Mercury is evening star in Virgo and Libra through- 
out the month. On the 29th he reaches his greatest 
eastern elongation, but is not favorably placed for ob- 
servation, being very far south and setting less than 
an hour after the sun. 

Venus is morning star in Cancer and Leo, rising about 
three hours anda half before sunrise throughout the 
month. She is still very much brighter than anything 
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Neptune is in Taurus, rising about 9 P.M., but it is 

always invisible to the naked eye. 
THE MOON. 

First quarter occurs on the evening of the Ist, full 
moon on the worning of the 8th, last quarter on the 
night of the 14th, new moon on the morning of the 
23d, and first quarter again on the night of the 30th. 
The moon is nearest the earth on the 7th, and farthest 
from it on the 20th. She is in conjunction with Nep- 
tane on the morning of the 13th, with Mars on the 
evening of the 16th, with Venus on the afternoon of 
the 19th, with Mercury on the morning of the 25th, 
with Uranus and Jupiter on the afternoon of the 26th, 
when an occultation of Jupiter will be visible in the 
Western States, and with Saturn on the morning of 
the 28th. 
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THE BRITISH ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE. 

The first and most obvious difference between the 
American and British meetings is the great prominence 
given to the meeting here by press and people. All 
the newspapers in the United Kingdom teem with full 
reports of the proceedings, while the local papers give 
mauy full pages daily to the reports. 

The attendance of members and associates exceeded 
nineteen hundred. Many papers of great scientific in- 
terest were presented, beginning with the address of 
the president, Sir William Turner,* and the several 
presidents of sections. 

Prof. Turner discussed at length the problem of cell 
life in organisms both animal and vegetable, but his 
address has been already published in full, so I need 
not attempt to summarize it. 

Probably the boldest of the addresses of presidents 
of sections was that of Prof. W. J. Sollas to the geo- 
logical section, in which he essayed the difficult task 
of harmonizing Kelvin’s and Joly’s estimates of the age 
of the earth. An exhaustive review of the whole sub- 
ject from the best data attainable seems to show an 
age of somewhere near 100,000,000 years. 

Sir George Robertson, in the geographical section, 
made a very patriotic address, and therefore very 
pleasing to the people here. He urged the necessity of 
government control and extension of ocean cables and 
of means of transportation. 

Electricity is, after all, the dominant feature of the 
meeting. Important papers were read on theoretical 
and practical questions connected with it. 

On the side of theory was a long discussion of ions, 
by such men as Lodge and Fitzgerald, in which, how- 
ever, no really new ideas seemed to be brought out, at 
least none that could be accepted as adequate explana- 
tions of the remarkable phenomena involved, which 
really are so intimately connected with the ultimate 
constitution of atoms and molecules as to require for 
their solution a knowledge of the alternate constitu- 
tions of matter. 

In practical applications ‘of electricity, an epoch- 
marking paper was that of Sir Wm. Preece, describing 
the complete success of wireless telephony in actual 
operation over a distance of about eight miles from the 
north coast of Ireland to a near island, and capable of 
extension certainly for several miles further, and this 
with comparatively short base lines. The success of 
this experiment resulted from the discovery that the 
efficiency of the apparatus was vastly enhanced by 
connecting the wires with plates at each end immersed 
in water. 

The speaker recommended the system as applicable 
to communication from ship to ship by stretching the 
wire in each ship from bow to stern, bringing it up 
around over the topmasts. This, when ships are near- 
ly parallel to each other, must give excellent telephone 
communication. How it would be with ships at right 
angles . not yet known, 

Sir Wm. Preece also presented a project for a monorail 
electric railway, devised by Mr. Behr, and soon to be 
actually constructed between Liverpool and Manches- 
ter, 3444 miles. This distance will be covered in twenty 
minutes more cheaply, comfortably and safely than 
ordinary surface travel. The car, weighing 45 tons and 
seating 64 persons, rides a sinlge rail saddle-wise with 
its center of gravity below the rail, and having guide 
wheels on each side supported on light ties. There 
will be no stops between stations, but electricity of 
10,000 volts pressure will be transmitted over the wire, 
and reduced to one thousand volts, at which it will 


else in the morning sky, though her light is not mug {, be supplied to the motor and by actuating it with 1,600 


more than half what it was in August. Mars is ~~ 
ing star in Cancer, rising before 1 A. M. and»ivwad- 
ally, bat slowly, increasing in brightness as the earth 
overtakes him. 

Jupiter is evening star in Scorpio. By the middle of 
the month he sets at 8 P.M. and before its close he can 
only be seen in the twilight. 

Saturn is also evening star in Sagittarius, setting 
about 9 P. M. in the middle of themonth. 

Uranus too is evening star. On the 19th he is in con- 
junction with Jupiter, being less than half a degree 
south of the latter, and could be easily identified with 
a field-glass. were it not that both planets are very low 
in the twilight. 


—— horse power at the start will communicate velocity to 


the car at the rate of 14¢ feet per second, which is as 
much as can be given with comfort to passengers, till 
after 110 seconds the car attains a velocity of 110 miles 
an hour, when 500 horse power will maintain it. 

Mr. Aldrich described an electric automobile bus, 
supplied by light overhead trolley system of two wires ; 
which, as it requires no rails, is the most economical 
means of road propulsion, and the system is actually 
in successful operation in the outskirts of Paris. Kine- 
matograph views of the bus in motion were given—the 
first time the kinematograph has been used in the asso- 
ciation. 

* This lecture is published in the current issue of the SUPPLEMENT. 
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The lecture to workingmen by Silvanus P. Thowpson 
was on electricity applied to iudustres, and brought 
a great throng to St. George's Hall. The lecturer said 
that whereas the nineteenth century had been the age 
of steam, the twentieth must be that of electricity. He 
urged the consumption of coal at the mouth of the 
mine, and generation of electric power, to be thence 
distributed, thus saving the cost of transportation of 
coal, the great loss in generating power by appiving it 
as now in production of steam, and the purification of 
the air from the oppressive smoke cloud which over!ies 
the whole north of England. He says that England 
ean produce electric power cheaper by the use of coal 
in this way than America can by utilizing her abund- 
ant water power. 

The lecture of Prof. Gotch on animal electricity 
showed a wonderful power generated by several elec- 
tric fishes, notably the malapterurus, which has 3.000,- 
000 cells consisting of nerve ends arranged beneath its 
skin, and gives a sharp electric shock. 

Prof. Perry, in commenting on this paper, said that 
these studies were of immense practical value, becanse 
by the study of animal life we should probably suc- 
ceed in securing electro-chemical composition of fuel, 
which is that whereby the animal utilizes its food, and 
this means the utilization of 98 per cent of the fuel in- 
stead of the waste of 88 per cent of it now made in the 
best marine engines down to 994g per cent in poor en- 
gines. 

Space must still be found for a word as to the fine 
Municipal Technical School and the fine exhibit of 
industrial work there. It is pronounced exactly 
adapted to the needs of industriai workers in Brad- 
ford. A fine array of textile fabries produced by stu- 
dents was shown. Several looms were seen in actual 
operation, also machines for testing strength of ma- 
terial. I was particularly struck by the excellent imi- 
tation of silk produced by mercerization of cotton, a 
process named after Mr. Mercer, of Bradford, who in- 
vented it. The process consists in stretching a bank 
of cotton thread taut between two bars, and, while 
stretched, immersing it in suitable liquid; several 
kinds are used, the most simple being water, which 
produces a marked effect in giving the silky gloss. 
The thread is also dyed while etill stretched, While 
the mercerized fabric has very much the appearance, 
it has not at all the strength of silk. 

The next meeting will be held at Glasgow, beginning 
September 11, 1901, and the meeting for 1902 will be at 
Belfast. Some of the members already begin to talk 
of arranging another American meeting soon, 

Prof. A. W. Riicker, secretary of the Royal Society, 
has been elected president of the Glasgow meeting. 

WILLIAM H. HALE. 
—_—____ —_> + @+2-—_____-- - 
THE INTERNATIONAL PHYSICAL CONGRESS. 

The International Physical Congress open d at Paris 
on August 6, with President Cornu in the ebhair. 
Among those present were Lord Kelvin, Prof. Alex- 
ander Graham Bell, Prof. John Millis, Prof. Cleveland 
Abbe, Prof. Arthur G. Webster, Seeretary 8. P. Lang- 
ley, of the Swithsonian Institution. and Carl Hering 
The French vice-presidents were MM. Cailletet and H. 
Poinearé and the foreign vice-presidents were Prof. 
Alexander Graham Bell, Sir W. Roberts-Austen, M. 
Schivendoff of Russia, Herr Warburg of Germany, 
Herr Vanderwaals of Holland, M. Exner of Austria, 
Signor Righi of Italy. 

The Congress comprised seven sections; the first 
dealing with general questions, such as measuring 
units aud teaching; second, mechanical and molecalar 
physics; third, optics and thermodynamics; fourth 
electricity and magnetism; fifth, magneto - optics, 
cathode rays, etc.; sixth, cosmical physics; seventh, 
biological physics. 

Each section was provided with a president, one 
French and two foreign vice-presidents, and two secre- 
taries. The programme included seventy-eight papers, 
which, when published, will make three volumes. 
Many of them were of the highest possible interest, 

specially those of Prof. Poincaré and Prof. Kelvin, the 
former dealing with the philosophy and methods of 
physical science, the latter with the ether hypothesis. 
The President of France held a reception for the mem 
bers of the Congress; Prince Roland Bonaparte also 
held a reception for them. Many of the papers were 
illustrated, and demonstrations were given by MM. 
Becquerel, Curie, Cornu and others. Mme. Curie, who 
is well known for her brilliant discoveries in physical 
science, was secretary of one of the sessions. 


a ~~ 
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THE CHICAGO AUTOMOBILE SHOW. 

An international automobile exhibit and race meet 
opened at Washington Park, Chicago, [ll., September 
18. More than four thousand persons witnessed the 
contests, and the grandstand was crowded. Among 
the events were automobile parades for manufacturers, 
races for steam, gasoline and electric automobiles, 
obstacle races, automobile parades for private owners, 
10-mile races, 5-mile races for motor tricycles, ete, The 
short distance automobile speed records were broken 
by T. E. Griffen, who made a mile in 1:06, Alexander 
Winton made 10 miles in 16 ; 02. 
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NEW YORK, SATURDAY, SEPTEMBER 29, 1900. 
‘INVENTION "—A 70 KNOT SUBMARINE 
BOAT ? 

The editor frequently receives communications from 


ANOTHER 


correspondents who evidently have a taste for matters 
of scientifie and mechanical interest, asking that the 
SCIENTIFIC AMERICAN take up for discussion subjects 
which the correspondents have found treated in flam- 
bovyant style in the columns of the daily press. As a 
rule, if the subject has not been taken up for discus- 
sion in the SCIENTIFIC AMERICAN, it may be assumed 
that there are good reasons for silence on the part of 
the editor. So many startling scientific items appear 
in the colamns of the daily press that are utterly 
fabulous in nature that it is quite impossible for the 
editor to take up ali subjects therein treated for con- 
sideration. One of the most flagrant instances of this 
character bas recently come to our notice. In the col- 
uuns of a daily contemporary recently appeared an 
article descriptive of a “disappearing” submarine 
torpedo boat, said to bave been recently added to 
the navy. An elaborate engraving accompanied the 
article, showing in detail the interior construction of 
the boat. 

It was stated in the article that ‘‘for two years a 
force of workmen specially selected from the govern- 
ment yards has been engaged in the construction of 
this model boat. The main difficulty encountered 
has been a device for stopping and slowing the boat 
when running at bigh speed. Even the ‘ Turbinia,’ 
which yields a speed of 37 Knots, is slow by the side of 
this boat, in which a trial shows it to, be easy to de- 
velop 70 knots an hour. The amazing speed obtained 
under these tests has caused the utmost surprise, not 
only to the people in the Naval Bureau of Construction, 
but also to the inventor himself, who did not expect 
more than 40 knots at the utmost.” 

Tie picture of a submarine boat being driven at the 
rate of 70 knots an hour naturally caused the editor 
some uneasiness, but the description of the boat was so 
circumstantial and the medium in which the article ap- 
peared was of so high a character, it was thought that 
the subject at least should be examined into. With 
this object, a representative of the SCIENTIFIC AMERI 
CAN called at the Bureau of Construction in Washing- 
ton and asked for full details ‘of the 
construction of the boat, with a view to verifying the 
published description and aiso to substantiate the tests 
alluded to. The Chief Constructor informed our repre- 
sentative that he bad never heard of the submarine 
boat in question and that the newspaper article was 
absolutely false. Other inquiries brought out the fact 
that the boat was quite unknown in Washington. 

This case, of course, is a flagrant one, but it is by no 
means an unusual occurrence, and should serve as a 
warning to the general reader not to place too much 
confidence in technical articles appearing in the lay 
press. 

The article that we have been discussing differs in 
one important particular from those which ordinarily 
come within our ken. Asa rale, articles of this char- 
acter set forth in rather glowing colors achievements 
which are, at some future time, to be attained, but in 
the present case the writer has been dealing with cold 
facts, and the figures that he gives and the tests that 
he quotes are put forward as having been actually ac- 
The effrontery of advancing statements 


innocently 


cowplished. 
of this character appears to be more brazen than the 
usual method of forecasting the wonderful achieve- 
ments that are to be attained at some future time. 
We are giad to learn that the inventor of this extra- 
ordinary has finally in dis- 
covering some means by which the enormous speed 
attained may be reduced and controlled, and that 
it is possible to slow the boat down to a full stop. In 
this respect be is far more successful than the late 
lamented Keely, whose chief difficalty, it will be re- 
membered, in obtaining final success with his motor, 
was the difficulty of controjling the powers which he, 
through the conjuring touch of his genius, had created. 


production succeeded 
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THE GALVESTON DISASTER. 
Not since the Johnstown disaster hzs the country 
been more horror stricken than over the destruction, 


or partial destruction, of Galveston. The sympathy 
aroused has been well nigh universal. That this sym- 
pathy is more than a mere sentiment is shown by the 
generous contributions that have flowed in from all 
sections of the country. The accounts describing the 
conditions preceding and following the terridle disas- 
ter have been fully described in the contemporary press 
and need not be dwelt upon now. The civic authori- 
ties have bad a very serious problem to deal with in 
addition to the immediate horrors with which they 
were surrounded, namely, the policy to be adopted 
with reference to rebuilding the city. The frequent 
visitations of floods to the city of Galveston render this 
problem a very difficult one to determine. Galveston 
is situated at the extreme end of an island some thirty- 
five miles long, which varies in width from one 
to five miles. The part of the island upon which the 
city is located is almost flat and its highest point is 
only about eight feet above wean tidewater. The bay, 
which is known as West Bay, separates the mainland 
from Galveston Island and extends about eighty miles 
inland. The harbor itself was an important one, the 
United States government having expended some six 
willions of dollars in building jetties and wharves for 
the purpose of providing the city with a deep-water 
sea port, and its facilities for handling commerce were 
unsurpassed. The importance of the city may be de- 
termined from the fact that the exports have amounted 
to as wuch as a hundred million dollars a year. 

Once before has the city of Galveston been visited 
by a most destructive flood, and many times has it 
been seriously threatened. It is no wonder, therefore, 
that the question of abandoning the present site was 
seriously contemplated. It has been determined, how- 
ever, to rebuild the city on the present site, In the first 
place, one of the prime influences which tended to this 
was the feeling of civie pride and the love of home 
which is implanted in every one’s breast, and the im- 
mense value of property still remaining comparatively 
intact. Then, again, the possibility that additional 
defenses can be erected against future storm inunda- 
tions is probably a controlling factor. 

From an engineering point of view the question which 
presents itself is whether it will be possible to provide 
any means for the protection of the city against a re- 
currence of this dreadful visitation. In these days of 
progress we are inclined to regard scarcely any object 
as beyond the reach of attainment from an engineer- 
ing or mechanical point of view; and although the 
physical conditions in the present case seem to render 
the problem almost hopeless of solution, it would 
seem that some method would be devised by means of 
which at least the lives of the inhabitants might in the 
future be vouchsafed. The late storm, of course, was 
an exceptional one, but the cruel fact must be faced 
that the city lies in the pathway of tropical storms, 
and that similar conditions will probably again arise. 

What course will be taken by the authorities in ob- 
taining protection against the loss of life and property 
in the future remains to be seen, but there is no doubt 
that some practical methods will be suggested by en- 
gineers which will at least lessen the dangers that 
in the past have so frequently afflicted the city. 





NEW TORPEDO DESTROYERS FOR HOLLAND. 

In a recent issue of the SCIENTIFIC AMERICAN ap- 
peared an article relative to the consumption of petro- 
leum for the propulsion of vessels. Tentative efforts 
have been made by one or two of the powers to avail 
themselves of this fuel, but the experiments have not 
been sufficiently exhaustive to prove the efficacy of 
the oil for this particular class of work. That petro- 
leum is an advantageous, econowical and powerful fuel 
has-been amply demonstrated by the utilization of it 
for the propulsion of the express locomotives of the 
Great Eastern Railway in England. Many of the 
fleetest express trains upon this system consume oil, 
and so satisfactory have been the experiments, that 
several other engines are being equipped with. the 
necessary apparatus. 

The Dutch government are also determined to 
prove the efficiency of oil for marine purposes. Messrs. 
Yarrow & Company, Limited, the well-known ship- 
builders of Poplar-on-Thames, England, have just 
constructed two first-class topedo boats, *‘ Hydra” and 
‘“*Seylla,” for the Dutch government, and they are in- 
tended for service in the Dutch East Indies. They are 
each 130 feet in length over all, with 13 feet 6 inches 
beam, and have a displacement of about 90 tons. 

The machinery for propelling these crafts consists of 
a set of inverted triple expansion surface condensing 
engines of 1.20001. H. P. The airand feed pumps are 
driven off the forward end of the crankshaft. There 
is one very important feature, however, which has 
been introduced into these engines, which causes them 
to differ from the machinery supplied to torpedo boats. 
That is the introduction of the system of foreed lubri 
cation, analogous to that which is sometimes adopted 
in certain Innd engines. By the atilization of this 


principle the working parts of the engines are cou- 
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pletely inclosed. The great advantage accruing from 
this principle is that the engineering staff need not 
evince the least anxiety regarding the lubrication of 
the engines, which is most essential to insure smooth 
and perfect running. Consequently, if the exigency 
arose, the engine room staff could be decreased, as the 
lubrication being practically automatic does not re- 
quire attention. 

Water tube boilers of the Yarrow pattern have been 
adopted. The tubes are naturally straight. This 
type of boiler, by the way, as the result of continued 
practical experiments, has been proved by the naval 
authorities of the various powers to be eminently 
satisfactory, and it is being widely installed in a large 
number of battleships. 

Both vessels have been supplied with Holden’s oil 
spraying apparatus, which is the same as that em- 
ployed upon the Great Eastern Railway, since the gov- 
ernment intend to burn astatki. This oil is plentiful 
in the Dutch possessions in the East Indies, and, there- 
fore, as its cost will be very small, there is no doubt 
that the Dutch naval authorities will be able to effect 
a very appreciable saving in their coal bill. Both the 
vessels went under a full speed official trial to test the 
possibilities of this oi] spraying apparatus, and it 
worked swoothly and without the slightest difficulty. 

In the official speed trials, which were carried out 
under the superintendence of Mr. Loder, the chief con- 
structor of the Royal Dutch navy, the vessels attained 
a mean speed of 24°37 knots per hour for three hours, 
with a pressure of 160 pounds, imparting about 400 rev- 
olutions per minute to the propellers. 

The armament of the vessels consists of three 18-inch 
swivel torpedo tubes and two 6-pounder quick-firing 
guns. 
HAND-LABOR IN CHINESE MINES. 

According to a report presented by M. Levitoff to 
the Russian Society of Encouragement, it appears that 
Chinese hand-labor has ‘nade its appearance in the 
Trans-Baikal region since the construction of the rail- 
road, and the influx of the Chinese eiewent is becom 
ing more considerable every day. Hand-labor, which 
has been scarce ever since the construction of the 
Trans-Siberian, is now more abundant, and its cost bas 
been considerably reduced. On the Amoor River, the 
unloading of boats, whica was paid only a few years 
ago at the rate of $1.60 per ton, is now paid at $0.80 
per too, or one-half. In general, the Chinese work- 
man, on account of his smaller prodactiveness, is paid 
only one-half the wages of a Russian workman. As 
an example, in the cement works of Siberia, $0.80 per 
day is paid to a good Russian workman, and only 
$0.40 to the Chinese workman. Generally these are 
engaged for $2.50 to $3 per month by the Chinese 
contractors, who supply the food and lodging. Even 
on this small pay, the workmen contrive to save 
money and send their savings to China. The Chi- 
nese excel in certain kinds of labor, such as gardening, 
shoemaking, etc., where the Russian cannot compete in 
price, but, on the contrary, he is not good for all kinds 
of work, and especially refuses to work in the water, 
or even in damp places. For masonry work, it is es- 
timated that a Russian workman, himself inferior to 
an Italian, equals four Chinamen. Among the Sibe- 
rian industries, it is the gold mines especially which 
have adopted Chinese labor. Formerly, in the mines 
belonging to the Czar, it was forbidden to employ 
the Chinese ; but when on account of the scarcity 
of hand labor the price, had reached $0.25 per 
pound of gold, the government decided to let out 
the work to contractors. The Chinese were engaged 
by these for $0.13 per pound, which reduced considera- 
bly the price of the gold extracted. M. Levitoff re- 
marks that the Chinese carriers in the region between 
Irkutsk and Khabarovsk have the habit of stealing 
the gold and sending it to China. Another thing to be 
deplored is the clandestine sale of Chinese brandy, 
ealled khanchine. In spite of the advantages enuwer- 
ated, the writer says that it is urgent to stop the inva- 
sion of the Chinese element, and he recommends emi- 
gration from the rural population of European Russia. 
a OO 

TRAFFIC IN EUROPEAN PORTS. 

The figures have been recently given for the mari- 
time traffic in the principal European ports for the 
year 1898, according to the official statistics. The port 
of London comes first for the number of ships as well 
as the tonnage ; it received, in 2898, 11,306 vessels of a 
tonnage of 9,400,000. After London follow, in the 
order of tonnage, Hamburg, with 7,990 vessels and 
6,700,000 tons ; thea Antwerp, with 5,358 vessels and 
6,500,000 tons; Liverpool, with 3,652 vessels and 
6,200,000 tons ; Rotterdam, 5,881 vessels and 5,400,000 
tons ; Marseilles, 4,141 vessels and 4,400,000 tons. Genoa 
has 2,339 vessels and 2.500,000 tons; then come Havre, 
with 2,375 vessels and 2,300,000 tons; and Trieste, with 
8,708 vessels anil 2,100,000 tons ; then Bremen, 2,494 ves- 
sels and 2,100,000 tons; and Amsterdam, 1,734 vessels 
and 1 400,000 tons. Since 1871 the tonnage has almost 
doubled at Liverpool. It has more than doubled at 
Bremen, Trieste, Genoa, Marseilles and Havre ; tripled 
at London, and more than tripled at Autwerp, Aumster- 
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dam and Rotterdam. At Hamburg it has almost 
quadrupled. In 1871, Liverpool took the lead with 
8.300,000 tons, then came London with 3,100,000 tons, 
all the other ports being far in the rear. Antwerp, 
Hamburg and Marseilles received but 1,800,000 tons. 
London bas surpassed Liverpool {since 1875 ; and Ant- 
werp and Hamburg also surpassed it in 1893. Antwerp 
even took second place in 1897, but yielded it to Ham- 
burg in 1898. The increase of tonnage is due especially 
to the increase in the dimensions of vessels, From 
1871 to 1898 the actual number of vessels has dimin- 
ished for the ports of Marseilles, Havre, Genoa and 
Liverpool ; tit has increased at least 12 per cent for 
Bremen, Trieste, Antwerp, Amsterdam, and 27 per 
ceut for London; for Rotterdam it has increased 65 
per cent, and for Hamburg 90 per cent. 
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THE HEAVENS IN OCTOBER. 
BY HENRY NORRIS RUSSELL, PH.D. 

The planets which show so brightly in the evening 
skies are passing out of sight toward the sun, and the 
shortening days and the chilly air are no clearer signs 
of the arrival of autamn than is the appearance above 
the eastern horizon of the advance guard of the fa- 
miliar winter constellations. 

At 9 P. M. on Oetober 15, Taurus is well above the 
eastern horizon, recognized unmistakably at once by 
the Pleiades, below which is the equally distinctive 
but perhaps less familiar group of the Hyades in form 
of a V lying on its side. At its lower extremity is the 
brilliant red Aldebaran, which warks the eye of the 
Bull, and between this and the point of the V is the 
pretty double star Theta Tauri, which is easily divided 
by an ordinarily good eye, the component stars being 
about 544 minutes of are apart. It seems almost in- 
credible, however, when looking at the stars that their 
distance is over one-sixth of the moon’s apparent dia- 
meter, but such is actually the case, as the moon’s dia- 
meter averages about 31 winutes of are. 

North of Taurus is Auriga, the charioteer, marked 
by the bright vellowish star Capella, whose spectrum 
shows it to be very much like our sun in constitution. 

Above and to the right of Taurus an oblique trian- 
gle of moderately bright stars forms the head of Aries, 
and further north is the conspicuous constellation Per- 
seus, in the Milky Way, with Cassiopeia higher up. 

A little east of the zenith is the great square of 
Pegasus, between which and Perseus is Andromeda. 

Almost the whole of the southeastern sky is filled with 
the huge shapeless mass of Cetus. The head of the 
monster is marked by an irregular pentagon of stars 
almost below Aries, while Beta, the brightest star in 
the constellation, stands almost alone, a little to the 
left of the southward extension of the eastern edge of 
the great square of Pegasus. The two lowest stars of 
the head, with another smaller one below, form an ob- 
tuse angle triangle, not unlike the head of Aries, and 
the longest side of this triangle, if extended to the 
right for a little less than its own length, points out the 
remarkable variable star Mira, the first object of the 
kind known. For most of the time itis of the ninth 
magnitude and entirely invisible to the unaided eye, 
but at intervals of about eleven months it brightens 
up enormously, becoming occasionally the brightest 
star in the constellation, and being in such a case 
about 1,000 times as bright as at its minimum. It usually 
remains visible to the naked eye for about six weeks. 
The star is now approaching a maximum, which will 
afford a good chance to watch its light without losing 
sleep for the purpose. 

The only other conspicuous object in the southern 
sky is Fomalhaut, a lonely bright star, low down near 
the meridian, belonging to the constellation of the 
Southern Fish, 

West of the zenith are Cygnus, Lyra, and Aquila, 
Hercules and Ophiucus are lower down, and in the 
north the Dipper is swinging low, with the pointers 
almost under the pole. 

THE PLANETS. 

Mercury is evening star in Virgo and Libra through- 
out the month. On the 29th he reaches his greatest 
eastern elongation, but is not favorably placed for ob- 
servation, being very far south and setting less than 
an hour after the sun. 

Venus is morning star in Cancer and Leo, rising about 
three hours anda half before sunrise throughout the 
month. She is still very much brighter than anything 
else ip the morning sky, though her light is 
more than half what it was in August. 
irg star in Cancer, rising before 1 A. M. an 
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Neptune is in Taurus, rising about 9 P.M., but it is 

always invisible to the naked eye. 
THE MOON. 

First quarter occurs on the evening of the ist, full 
moon on the worning of the 8th, last quarter on the 
night of the 14th, new moon on the morning of the 
23d, and first quarter again on the night of the 20th. 
The moon is nearest the earth on the 7th, and farthest 
from it on the 20th. She is in conjunction with Nep- 
tane on the morning of the 18th, with Mars on the 
evening of the 16th, with Venus on the afternoon of 
the 19th, with Mereury on the morning of the 25th, 
with Uranus and Jupiter on the afternoon of the 26th, 
when an occultation of Jupiter will be visible in the 
Western States, and with Satarn on the morning of 
the 28th. 
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THE BRITISH ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE. 

The first and most obvious difference between the 
American and British meetings is the great prominence 
given to the meeting here by press and people. All 
the newspapers in the United Kingdom teem with full 
reports of the proceedings, while the local papers give 
many full pages daily to the reports. 

The attendance of members and associates exceeded 
nineteen hundred. Many papers of great scientific in- 
terest were presented, beginning with the address of 
the president, Sir William Turner,* and the several 
presidents of sections. 

Prof. Turner discussed at length the problem of cell 
life in organisms both animal and vegetable, but his 
address has been already published in full, so I need 
not attempt to sumwmarize it. 

Probably the boldest of the addresses of presidents 
of sections was that of Prof. W. J. Sollas to the geo- 
logical section, in which he essayed the difficult task 
of harmonizing Kelvin’s and Joly’s estimates of the age 
of the earth. An exhaustive review of the whole sub- 
ject from the best data attainable seems to show an 
age of somewhere near 100,000,000 years. 

Sir George Robertson, in the geographical section, 
made a very patriotic address, and therefore very 
pleasing to the people here. He urged the necessity of 
government control and extension of ocean cables and 
of means of transportation. 

Electricity is, after all, the dominant feature of the 
meeting. Important papers were read on theoretical 
and practical questions connected with it. 

On the side of theory was a long discussion of ions, 
by such men as Lodge and Fitzgerald, in which, how- 
ever, no really new ideas seemed to be brought out, at 
least none that could be accepted as adequate explana- 
tions of the remarkable phenomena involved, which 
really are so intimately connected with the ultimate 
constitution of atows and molecules as to require for 
their solution a knowledge of the alternate constitu- 
tions of matter. 

In practical applications ‘of electricity, an epoch- 
marking paper was that of Sir Wm. Preece, describing 
the complete success of wireless telephony in actual 
operation over a distance of about eight miles from the 
north coast of Ireland to a near island, and capable of 
extension certainly for several miles further, and this 
with comparatively short base lines. The success of 
this experiment resulted from the discovery that the 
efficiency of the apparatus was vastly enhanced by 
connecting the wires with plates at each end immersed 
in water. 

The speaker recommended the system as applicable 
to communication from ship to ship by stretching the 
wire in each ship from bow to stern, bringing it up 
around over the topmasts. This, when ships are near- 
ly parallel to each other, must give excellent telephone 
communication. How it would be with ships at right 
angles is not yet known, 

Sir Wm. Preece also presented a project for a monorail 
electric railway, devised by Mr. Behr, and soon to be 
actually constructed between Liverpool and Manches- 
ter, 344¢ miles. This distance will be covered in twenty 
minutes more cheaply, comfortably and safely than 
ordinary surface travel. The car, weighing 45 tons and 
seating 64 persons, rides a sinlge rail saddle-wise with 
its center of gravity below the rail, and having guide 
wheels on each side supported on light ties. There 
will be no stops between stations, but electricity of 
10,000 volts pressure will be transmitted over the wire, 
and reduced to one thousand volts, at which it will 





not mu be supplied to the motor and by actuating it with 1,600 
Mars ism orse power at the start will communicate velocity to 
> the car at the rate of 144 feet per second, which is as 


ally, but slowly, increasing in brightness as the earth ™uch as can be given with comfort to passengers, till 


overtakes him. 

Jupiter is evening star in Scorpio. By the middle of 
the month he sets at 8 P.M. and before its close he can 
only be seen in the twilight. 

Saturn is also evening star in Sagittarius, setting 
about 9 P. M. in the middle of the month. 

Uranus too is evening star. On the 19th he is in con- 
junction with Jupiter, being less than half a degree 
south of the latter, and could be easily identified with 
a field-glass, were it not that both planets are very low 
in the twilight. 


after 110 seconds the car attains a velocity of 110 miles 
an hour, when 500 horse power will maintain it. 

Mr. Aldrich described an electric automobile bus, 
supplied by light overhead trolley system of two wires ; 
which, as it requires no rails, is the most economical 
means of road propulsion, and the system is actually 
in successful operation in the outskirts of Paris. Kine- 
matograph views of the bus in motion were given—the 
first time the kinematograph has been used in the asso- 
ciation. 


* This lectare is pub! 
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The lecture to workingmen by Silvanus P, Thompson 
was on electricity applied to industries, and brought 
a great throng to St. George’s Hail. The lecturer said 
that whereas the nineteenth century had been the age 
of steam, the twentieth must be that of electricity. He 
urged the consumption of coal at the mouth of the 
mine, and generation of electric power, te be thence 
distributed, thus saving the cost of transportation of 
coal, the great loss in generating power by applying it 
as now in production of steam, and the purification of 
the air from the oppressive swmoke cloud which over' ies 
the whole north of England. He says that England 
can produce electric power cheaper by the use of coal 
in this way than Awerica can by utilizing her abund- 
ant water power. 

The lecture of Prof. Gotch on animal electricity 
showed a wonderful power generated by several elec- 
tric fishes, notably the malapterurus, which has 3.000,- 
000 cells consisting of nerve ends arranged beneath its 
skin, and gives a sharp electric shock. 

Prof. Perry, in commenting on this paper, said that 
these studies were of immense practical value, because 
by the study of animal life we should probably sue- 
ceed in securing electro-chemical composition of fuel, 
which is that whereby the animal utilizes its food, and 
this means the utilization of 98 per cent of the fuel in- 
stead of the waste of 88 per cent of it now made in the 
best marine engines down to 99'¢ per cent in poor en- 
gines. 

Space must still be found for a word as to the fine 
Municipal Technical School and the fine exhibit of 
industrial work there. It is pronounced exactly 
adapted to the needs of industrial workers in Brad- 
ford, A fine array of textile fabrics produced by stu- 
dents was shown, Several looms were seen in actual 
operation, also machines for testing strength of ma- 
terial. I was particularly struck by the excellent iwi- 
tation of silk produced by mercerization of cotton, a 
process named after Mr. Mercer, of Bradford, who in- 
vented it. The process consists in stretching a hank 
of cotton thread taut between two bars, and, while 
stretched, immersing it in suitable liquid; several 
kinds are used, the most simple being water, which 
produces a marked effect in giving the silky gloss. 
The thread is also dyed while still stretched, While 
the mercerized fabric has very much the appearance, 
it has not at all the strength of silk. 

The next meeting will be held at Glasgow, beginning 
September 11, 1901, and the meeting for 1902 will be at 
Belfast. Some of the members already begin to talk 
of arranging another American meeting soou. 

Prof. A. W. Riicker, secretary of the Royal Society, 
has been elected president of the Glasgow weeting. 

WILLIAM H. HALE. 
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THE INTERNATIONAL PHYSICAL CONGRESS. 

The International Physical Congress open d at Paris 
on August 6, with President Cornu in the chair. 
Among those present were Lord Kelvin, Prof. Alex- 
ander Grahaw Bell, Prof. John Millis, Prof. Cleveland 
Abbe, Prof. Arthur G. Webster, Secretary 8. P. Lang- 
ley, of the Swithsonian Institation, and Carl Hering. 
The French vice-presidents were MM. Cailletet and H. 
Poinearé and the foreign vice-presidents were Prof. 
Alexander Graham Bell, Sir W. Roberts-Austen, M. 
Schivendoff of Russia, Herr Warburg of Germany, 
Herr Vanderwaals of Holland, M. Exner of Austria, 
Signor Righi of Italy. 

The Congress comprised seven sections; the first 
dealing with general questions, such as measuring 
units and teaching; second, mechanical and molecular 
physics; third, optics and thermodynamics; fourth, 
electricity and magnetism; fifth, magneto - 
cathode rays, etc.; sixth, cosmical physics; seventh, 
biological physics. 

Each section was provided with a president, one 
French and two foreign vice-presidents, and two secre- 
taries. The programme included seventy-eight papers, 
which, when published, will make three voluwes. 
Many of them were of the highest possible interest, 
specially those of Prof. Poincaré and Prof. Kelvin, the 
former dealing with the philosophy and methods of 
physical science, the latter with the ether hypothesis. 
The President of France held a reception for the mem- 
bers of the Congress; Prince Roland Bonaparte also 
held a reception for them. Many of the papers were 
illustrated, and demonstrations were given by MM. 
Beequerel, Curie, Cornu and others. Mme. Curie, who 
is well known for her brilliant discoveries in physical 
science, was secretary of one of the sessions, 





optics, 


THE CHICAGO AUTOMOBILE SHOW. 

An international automobile exhibit and race meet 
opened at Washington Park, Chicago, Ill., September 
18. More than four thousand persons witnessed the 
contests, and the grandstand was crowded. Ainong 
the events were automobile parades for manufacturers, 
races for steam, gasoline and electric automobiles, 
obstacle races, automobile parades for private owners, 
10-mile races, 5-mile races for motor tricycles, ete. The 
short distance automobile speed records were broken 
by T. E. Griffen, who made a mile in 1:06. Alexandez 
Winton made 10 miles in 16 : 02. 
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For the I 


“FORTIS” ELECTRIC EXERCISER. 

irpose of combining with the benefits to be 
derived from an exereiser the hygienic effect of elec- 
the Badger Brass Company, of Kenosha, Wis- 


tricity 
consip, have recentiy introduced the apparatus pic- 
tured in our illustration 

In appearance the machine resembles the ordinary 


exerciser with elastic cords passing over pulleys; but 
the cords here serve as conductors, and the bandles as 
Somewhat below the middle portion of the 
is held in a recess and wired to an induc- 


of the board, so 


electrodes 
board a cel 
secured to the upper part 
that the eurrent strength can be increased. The in- 
through the cords 
In order to interrupt 


tion-coul 


dnueed current is conducted elastic 


to the handle and back again 


the battery current and incite a secondary current in 
the coil, one of the pulleys is provided with an inter- 
rupter, which, in turning with the pulley, aatomatic 
a'ly v'akes and breaks the circuit as it passes a contact 
secured on the pulley-block and wired to the second- 
ary. coil. The pulley is suspended from a hook form- 


of » movable plate which constitutes a circuit- 
When the cord is pulled, the hook-plate is 


Ing part 
controller 
drawn forward against a stop to complete the cireuit. 
When t 


tically retracted to break the circuit. 


he bandle is released, the hook-plate is automa- 


A metallic foot-plate furnished with the apparatus 
can be placed the cireuit, so that the current can be 
passed through the body. By means of a conveniently 


located switch, the current can be directed from either 
hand through the body to the other hand, or by means 
of the foot-plate through the body to the feet, or vice- 
By drawing out the slide of the indaction coil, 
to meet the 


versa 


the current can be regulated in strength 
requirements of all persons 
of electricity has long been 


The physical development 


The stimulating effect 
recognized by medical wen 
the use of exercisers has earned for the 
The benefits 


resuiting from 
elastic cord machine a wide popularity 


to be derived from an electric exerciser in which mus- 


eular exercise is combined with electrical stimulus 
are, therefore, so obvious that further comment is 
hardly necessary 

2: Oore 


A PHOSPHATE TRANSPORTER AT SFAX, 
The of phosphates comprises one of the 


staple industries of Tunisia 


wining 
at Gafsa are situated 
by the Com 


and 
the extensive mines and plant owned 
pagnie des Phosphates et du Chemin du Fer de Gafsa. 
The daily output at Gafsa by this company runs into 
several hundred tons, and large storehouses have been 
erected for the temporary storing of the product, until 
to the coast. Unfortunately, the 
156 miles from Sfax, the port of 


it can be dispatched 
situated 
consequently the question of freightage is 
avery important one. As arule the company dispatch 
by rail about 700 tons of phosphates from Gafsa to 


mines are 


shipment 


Sfax every day. On its arrival the product is either 


transferred direct from the freightage cars into the hold 


of the ship or transferred to storehouses to await the 
arrival of the vessels. Thev have one immense store- 
honse 262 feet in length by 65 feet wide and 46 feet high, 


constructed of armored 
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porting arrangements should be done in such a man- 
ner that the phosphates should be protected from 
the weather, and that at least 3,000 tons of material 
should be transported daily. 

This transporting plant has recently been constructed 
by the Temperley Transporter Company, of London, 
who have supplied two of their traveling towers, a 
photograph of one of which we reproduce herewith, in 
order to comprehensively illustrate the principles em- 





ELECTRIC EXERCISER. 


bodied in the apparatus. Each tower is 75 feet in 
height, and the transporter beams which carry the 
skips are each 111 feet in length, with an incline of 1 in 
4. Two skips are provided on either transporting 
beams with a capacity of 35 hundredweight each. It 
will thus be seen that 7 tons of material can be in 
movement at one and the same time; and as the round 
trip of a single skip only occupies one minute, 420 tons 
can be transported in one hour, which easily enables the 
contracted minimum amount of 3.000 tons per diem to 
be accomplished. 

Each tower is mounted on twelve wheels, two of 
which on either side act as driving wheels, running 
upon a railway of 28 feet gage. The tower is equipped 
with three platforms, the upper of which contains the 
portable boiler for supplying steam to four sets of en- 
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gines, three of which are placed on this same platform, 
and one on the platform immediately beneath it. The 
two principal engines on this upper platform serve as 
the winding engines for the transporter, and are capa- 
ble of lifting the loaded skips at a speed of 300 feet per 
minute. The remaining engine supplies the power for 
propelling the entire structure along the railway, and 
for driving capstans, ete. 

The wagons, laden with phosphates, run along the 
railway underneath the tower. These wagons are fitted 
with side doors so that the contents cannot be dumped 
out, but have to be removed by the aid of shovels. To 
accomplish this operation with celerity, the makers 
devised a large mechanical shovel, consisting of a large 
plate suspended by hinges at its upper edge, and 
which oscillates by means of a pair of cranks and 
connecting rods. The hinges are mounted on nuts, 
carried by long vertical screws, which are driven by 
gearing and so feed the shovel to its work. The shovel 
itself is almost the same length as the interior dimen- 
sions of the track to be emptied, and at the limit of 
its downward motion its bottom edge clears the floor 
of a new wagon, when empty, by about 14 inches. 
This mechanism is driven by the single cylinder verti- 
eal engine placed on the second platform, and upon 
this also stands the operator, supervising the emptying 
of the wagons below, who is thus enabled to obtain a 
full view of the work in progress. The shovels make 
two complete oscillations per minute. 

The contents of these wagons are deposited by means 
of these shovels into two hoppers below, and these lat- 
ter are discharged into the skips traveling on the trans- 
porting beam, which are lowered by the transporters 
on to a roller bed at the base of the tower. The skips 
are then detached, run underneath the hoppers, and 
thus filled. They are then hauled back, once more at- 
tached to the traveler, and carried to the destination 
at which it is desired to deposit the contents. The 
company stipulated that the phosphates should be pro- 
tected from the weather, and toinsure this the tower 
is covered at several places with corrugated iron, while 
an “ umbrella” covers the skips while traveling along 
the transporter. 

Although this transporter performs a series of opera- 
tions, the whole of them are controlled by a single 
rope, and the engineer has but one lever to which to 
attend. Throughout the whole length of the trans- 
porting beam, at intervals of 5 feet, are arranged stops, 
and the engineer can, if necessary, lock the traveler 
for lowering or hoisting at any one of these stops. Be- 
yond that, once he has pulled the lever setting the ma- 
chine in motion, he cannot interfere in any way with 
the cycle of movements through which the transporter 
has to go on each occasion. Then the locking of the 
traveler at any of the stops is easily accomplished. 
When the traveler has passed the desired stop, it is 
simply pulled up and allowed to run back, when it 
locks itself automatically at the stop. 

The series of movements through which the trans- 
porter passes, once the lever has been pulled over by 
the engineer, are as follows: The skip which has been 
filled and is attached to the suspended chain is raised 
by the engineer hauling in 
the singie rope which gov- 





cement, which is capable —— — 


of holding 15,000 tona. 
Such a tremendous out- 
putevery day necessitates 
the employwent of exten 
sive mechanical plant, to 
insure the phosphates 
being transferred with all 
from the 


possible peed 


ears to the ship or store 
and the loading of the 
vessels. The company re- 


cognized the importance 


of this rapid handling of 


the material and conse 
quently determined to in- 
stall a transporting plant 


that chould coincide with 


their requirements. In the 


selection of such an ap- 
pliance however they were 


diffi 


first piace, 


hampered by two 
In the 


the authorities controlling 


culties 


the quay would not permit 


the erection of any struc 


ture, either movable or 
fixed, within less than 244% 
feet from the water's edge, 
and neither would they 
allow anv excavations to 


be made below a depth of 


4's feet. Then again the 


company desired a plant 
that would be able to hold 
their own wagons. so that 


extra expenditure in this 
direction wight be obvia- 
ted Then again it was 


imperative that. the trans 





PHOSPHATE TRANSPORTER AT SFAX, CARRYING THE PHOSPHATE FROM STORES AND WAGONS 


TO VESSELS. 


erns the whole operations 


until it comes into con- 
tact with the traveler, 
when it strikes a_ lock, 


which secures it rigidly to 
the traveler, and now both 
the traveler and skip move 
together. By now paying 
out the rope the traveler 
and skip run down the 
beam, and on reaching 
the end the contact auto- 
matically releases the lock 
securing the skip to the 
traveler, so that the skip 
descends to the desired 
point. Should, however, 
the engineer haul on the 
rope while the skip is in 
midair, it will automati- 
cally tip, and continued 
hauling in will cause the 
skip to rise once more, 
until it is again locked,to 
the traveler, when both 
move along the beam as 
before, until the desiréd 
stop is reached, when con- 
tact once more releases the 
skip from the traveler, and 
it immediately descends, to 
be loaded once more. 

The most salient char- 
acteristic of this trans- 
porter is the self-tipping 
device. The majority of 
such appliances require 
the bucket to come into 
contact with some heap or 
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per stop, but in this particular invention no such 
neussion is necessary, and the skip can be over- 
rned at any point in the air. 

in these transporters erected at Sfax, in order to pre- 
ot the transporting beam colliding with the masts 
i rigging of vessels the ends are hinged, so that if 
cessary they can be hauled up out of the way. 








THE DAMAGE TO THE “OREGON.” 


Sinee the ‘‘ Oregon ” grounded in the Gulf of Pechili, 

a submerged rock, a technical description of the in- 
ries to the ship has been awaited with interest. In 

r issue of September 1 we gave an account of an 
witness of the salvage operations, and we now pub- 
some engravings showing the extent of the dam- 

A cable message from Kure dated August 29, 

is published verbatim below as it was received 

1. Washington: *‘** Oregon,’ outside plating frame 
irteen to nineteen strake A port to B starboard in- 
dentation maximum depth eighteen inches plating not 
pierced frame eighteen to twenty-five port strake A B 
extending into A starboard and larboard aft indenta- 
tion maximum depth twenty-four inches plating 
pierced over much of area up frame twenty-four and 
tto inner bottom about twenty. Minor 

us on fore body forward frame fifty-five 

ious keel frame ten to eleven twelve to four- 

) three inches maximum depth strakes C D port 
rae twenty-four depth three one-half inches keel 
nd larboard frame twenty-seven to thirty depth 
ive inches strakes A B port frame twenty-seven 
to thirty depth four one-half inches strakes C D 
starboard frames forty-four to forty-five depth three 
one-half inches other indentations maximum depth 
one-half inch to two one-half inches some butts rivets 
started plating scored in places bilge keel starboard 
ickled two places inner bottom port side buckler 
frames eighteen to twenty-four over first longitudinal 
ealking rivets started in places structural part longi- 
tudinals vertical keel floors frame eleven to thirty near 
indentations generally distorted some badly lower ends 
sixteen, seventeen and floors and 
frame eighteen to twenty-five port 
longitudinal crushed vertical keel 
buckled places frames twenty-nine forward cel- 
lulose framing over minor indentations buckled 
varying extent lower plated bulkheads eighteen 
twenty-two buckled bulkheads fourteen twenty-nine 
and fourand aft near frame thirty-two slightly buckled 
protective deck beams fifteen sixteen buckled at tops 
hold stanchions docr frame slightly distorted bulkhead 
twenty-two pump room fire rooms fire room floor for- 
ward slightly bent six-inch branch main drain two suc- 
tions secondary drain broken certain drainage valve 
seats sea suction slightly distorted woodwork holds 
slightly damaged estimate cost permanent repairs 
twenty-five thousand time one hundred days home 
card damaged part frame fourteen nineteen and eigh- 
teen twenty-five first mentioned undergoing temporary 
repairs other places being calked riveted in view large 
cost and long time dock permanent repairs recom- 
mended completion of temporary repairs as now going 
on strengthening shoring weakened part structure 
building to ship’s frame with wood covered with plat- 
ing spaces to inner bottom filled cement watertight 
and structural work elsewhere to be carefully gone 


frames fifteen, 
longitudinals 
side to third 
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TWO NOVEL HARROWS. 

Several harrows have been invented by Mr. William 
M. Baker, of Fortville, Ind., which are of such im- 
proved construction that we have selected for illustra- 
tion from their number two which may be of some in- 
terest to our readers. 

The first of our engravings represents part of a rotary 
harrow provided with a novel cleaning device. As a 
substitute for the rear roller usually found in such ma- 








DOUBLE HARROW AND TOOTH CLAMP. 


chines, Mr. Baker employs a series of blades, each of 
which has a hooked forward end intercurrent with the 
teeth of the preceding roller. The downward and rear- 
ward inclination of the forward edges of the blades 
serves to direct the trash to the rear; while the up- 
wardly and rearwardly inclined edges of the blades 
cause any trash which might be carried up between 
adjacent hooks to passdownward. The hooks likewise 
serve to pulverize the soil. 

The second of our engravings represents a double 
harrow, the teeth of which are adjustably held in a 
simple clamp. The two harrow frames constituting the 
implement are located within a main frame, and are 
provided with supporting-bars journaled in the sides 
of the harrow-frames. The trunnions of the innermost 
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View from Port and Underneath, Showing Injury to Keel between Frames 
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14 and 19. Kure, July 26, 1900. 


over far as practicable drain pipes doors valves over- 
overhauled.” 
It is possible that the Navy Department will soon 
issue an amplification of this cable message illustrated 
by diagrams. 


-—~ 
SewaS 


Two logs of African mahogany from one tree have 
been sold in Liverpool for $7,680, 


in 





INJURY TO UNITED STATES BATTLESHIP “OREGON.” 


supporting. bar of each harrow-frame enter the winged 
hubs of a shaft centrally mounted in the main frame. 
Thus avery simple method is provided for independ- 
ently pivoting each harrow-frame in the main frame. 
In order that the supporting-bar may not be weak- 
ened, the teeth are adjustably screwed in clamps of the 
form shown in Figs. 2and 8. The shank of each tooth 
is notched. The upper and lower members of the 
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clamps are formed with slots of unequal length, so that 
the forward wall of the upper slot will engage a notch 
in the tooth when the plain forward surface of the 
tooth is in engagement with the forward wall of the 
lower slot (Fig. 2). The teeth are firmly held in place 
by set screws, 

The central teeth on the supporting-bare, as shown in 
Fig. 1, are provided with arms connected by a shifting- 
bar. Standards on the main frame receive and guide 
each shifting-bar, the standards being provided with 
apertures adapted to register with apertures in the 
outer ends of the shifting-bars. By means of these 
shifting-bars, the harrow-frames can be readily ad- 
justed up or down, and the teeth be given any desired 
angle. The shifting-bars are secured in adjusted posi- 
tion to the standards by passing pins through register- 
ing apertures. 





The World's Shipping. 

Lloyd’s Register, the new edition of which has just 
appeared, gives as usual, a vast amount of valuable 
statistics relating to the mercantile marine of the en- 
tire world. There are now 28,422 vessels having a ton- 
nage of 29,043,728. Great Britain has 10,838 vessels and 
her tonnage is 14,261,254. From this it will be seen 
that the numerical proportion of British ships is not 
so great as is the case with some other countries, 
because the greater part of her ships are of larger 
size than those of other countries, and more of them 
are steam vessels. It is gratifying to note that the 
United States comes next to the British Empire. We 
have 3,185 vessels, with a tonnage of 2,750,271; Ger- 
many has 1,710 vessels having a tonnage of 2,650,083. 
Then comes Norway with 2,380 vessels with a ton- 
nage of 1,640,812; then France, with 1,214 vessels hav- 
ing a tonnage of 1,350,562, and Italy with 1,176 ves- 
sels having a tonnage of 983,655 ; Sweden has a great- 
er number of vessels than France, having 1,433, but as 
the vessels are smaller, the tonnage is only 637,272. 
Japan has 1,066 vessels, the tonnage being 574,557; 
Holland, 406 vessels with a tonnage of 580,277; Den- 
mark has 802 vessels with a tonnage of 519,011 ; Aus- 
tria-Hungary, 270 vessels with a tonnage of 416,084. 
Greece, Brazil, Belgium, Portugal and Chileall have a 
tonnage in excess of 100,000. Thesteam tonnage of the 
British merchant navy is superior to that of all other 
countries combined, but nearly half of the tonnage of 
the United States is made up of sailing vessels. Great 
Britain has more than 1,600 steamers of 3,000 tons and 
upward. Germany has 127 of the same size; the 
United States 120, and France 60. Great Britain now 
has 24 steamers with a register of 10,000 tons or more, 





a — 
Bees as Poachers, 

A very interesting case has originated at Warwick, 
N. Y., and if the decision is sustained on appeal, a 
most important precedent will be established. Bees 
owned by one person punctured the peaches of another 
while they were ripening, extracting the juice from 
the fruit, thus destroying it. The plaintiff placed his 
damages at $250. 

Local experts gave testimony in both peach growing 
and bee keeping. The justice gave judgment to the 
plaintiff to the amount of $25 and costs. If the case 
is sustained, it will render the owners of the bees liable 
in damages for their incursion on the premises of other 
property ho!ders, the same as horses, pigs, and other 


Dyes | 








View from Port, Showing Temporary Patches Put on by Diver over Injuries 
between Frames 19 and 24. 


trespassers. A few years ago a suit wav bronght in 
Delaware County against a farmer to reeover on a 
claim for pasturing bees. The plaintiff alleged that 
the bees bad no right to obtain sustenance and mate- 
rial for making honey for the benefit of the owners 
from his property without compensation. The conten- 
tion of the plaintiff was sustained and judgment was 


entered. 
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THE MAREORAMA AT THE PARIS EXPOSITION. 

The amusement section of the Paris Exposition has 
cecupied the serious attention of some of the cleverest 
mechanics Karope has produced. At many places in 
the Champ de Mars and Trocadéro sections are pano- 
ramas and side shows of all kinds which vary greatly 
are highly interesting even 

om a scientific point of The Maréorama is 
one of the most attractive of the many panoramas, 
ind is located on the Champ de Mars near the Quai. 
Here the spectator may enjoy a trip in the Mediterra- 
nean from Marseilles to Constantinople, touching Al- 
giers, Sfax, Naples and Venice on the deck of a steamer 
worked bv a contrivance which causes it to roll and 
Nothing is wanting to complete the 


in merit. Some of them 


view. 


piteh as at sea. 
deception. There are swoking funnels, steam whistles, 
ete., while varied scenes of sea and shore pass in re- 
view as the spectator steams along the coast. He ex- 
periences the zigzag lightning and the crashing thun- 
der of the tetupest: he views the sunrise, and later 
sees a night effect 

The Maréorama has required the exercise of pe- 
culiar mechanical talents of a high order. In its con- 
struction two problems had to be solved: first, that of 
effecting the unwinding of two canvases each 2,460 
feet long and 424¢ feet high, and also giving a double 
swinging motion to the platform carrying the specta- 
tor. The problem was at last finally solved in a very 


ingenious manner by M. Hugo d’Alesi, a painter who 
has made well-colored and 
realistic Jandscapes for railway and steamship com- 
well known as a 
Many decorative seene painters 
his direetion for eight months to trans- 
es to the 215,000 square feet of canvas 
The visitor to 


a speciaity of painting 


panies’ advertisewents. He is also 


poster artist. and 
worked undei 
fer his skete 
which is anwound for the spectator. 
the Maréorama stands on the deck of 
pitch and 


a ship, which is wade to 


roll mechanically. The wind whistles 


in the rigging as 
As the 
rocking of the ship becomes more vio- % 
is the usual sound of the + 
screw and Even 
the smell of tar is detectable. Toadd ¢& 
to the illusion, deck hands are hurry- ¥. 
ing about the deck, ostensibly to help 


auv who may suffer from mal de mer. ys 


pest. voyage progresses, the }~ 


lent, there 
of the steam siren. 


One of the canvases unwinds tothe 
starboard and the other to the port “g 
side. Both are wound on cylinders at ¥ 
the ends of the vessel. The latter are ay 
concealed by curtains and decorative 
The same system is used in 
both ci The problem which “f 
confronted the builders of the pano- ¥ 


rama was that the canvases, each of ; 


motives 


nvases, 


which comprises 107,500 square feet, 
must be made to pass from one cylin- 
der to the other end of the vessel and 
be wound on another cylinder. The 4 
eylinders being verticai, it was, of A 
course, necessary to sustain the great 
weight of canvas at various points, in 
order to prevent it from sagging. M. 
d’Alesi adopted a very ingenious ar 
rangement for surmounting these diffi- 
culties. Each cylinder ends at the top in a truncated 
cone, of which the large base points upward, and upon 
the entire surface of which are arranged hooks ac- 
cording to a helicoidal curve. 

The cylinders are supported by floats, which permit 
them to move in a vertical direction a distance equal 
to the height of the truncated cone. They are re- 
volved by hydraulic wotors sitaated at the very top of 
the construction. The upper edge of the canvas is re- 
inforced with a thim band of steel, containing aper- 
tures at regular distances, which are adapted to engage 
hooks attached to short horizontal iron rods, secured 
to the lower extremity of small trolleys, which are 
connected with each other and which run upon a rail. 
The housings of the trolley wheels are connected at 
the top by rods, so that when the mechanism is started 
one trolley wheel follows the other on the rail at a 
foreordained distance, thas carrying the canvas with it. 
Yokes are attached to the superstructure which car- 
ries the rail, and at the bottom of the yokes are rollers 
whieh are adapted to press the canvas into contact 
with the hooks secured to the trolley. The result is 
that a positive motion is imparted to the canvas with 
out any danger of the canvas slipping or sagging. At 
the beginuing it is unwound for the entire length of 
the vessel, and the steel band at the top is engaged 
with first the small base of the cone 
of the winding evlinder. When the latter is set in 
motion by the hydranlic motor, the band detaches 
itself from the nearest trolley hook, and the apertures 
with whieh it is provided present themselves opposite 
the hooks of the cone, our small inset diagram show- 
ing the path of the canvas, the trolleys moving ina 
As the canvas winds 

weight causes the 
sinking of the float that carries the cylinder, and the 


the hook at 


curve as they approach the cone. 


by the ingenious mechanism, its 


it grows to a tem- “>\ee%G © Pt. GP-S 
, s le A 2X 
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hooks of the cone situated at different points present 
themselves in succession at the level of the point at 
which the steel band detaches itself from the hooks of 


the carriages of the trolleys. Naturally the adjust- 
ment of each of the hooks to the winding drum, or 
cone, was a delicate piece of work, because the exact 
point was dependent upon the weight of the canvas, 
and as the latter is not entirely homogeneous, its 
weight is not the same at all points. It varies likewise 
with the size of the painting. These differences were 
corrected by weighting the lower edge with small 
plates of lead placed in pockets. After the apparatus 
was once adjusted, there was no further difficulty. 

The spectator stands upon a platform which repre- 
sents the deck of a transatlantic steawer. In order to 
give the deck on which the visitor stands a rolling and 
pitching motion, the well-known Cardan suspension 
system is used. 

The vessel proper is mounted centrally upon an iron 
frame which is 16 feet square, and which. is journaled 
in such a manner as to allow a longitudinal or pitching 
motion to be imparted to the body of the vessel. The 
journal rests upon two trunnions, which, in turn, are 
mounted upon another frame which is journaled at the 
center in such a manner as to allow a lateral or rock- 
ing motion to be imparted to the body of the vessel. 
The trunnions carrying the lower frame are wounted 
upon masonry piers. At each end of the platform of 
the vessel are two pistons which operate in hydraulic 
cylinders which are connected by means of a conduit. 
A chain is attached to the extreme end of the main 
platform of the vessel. By means of this chain the 
pitching motion may be imparted to the body of the 
vessel by an electric motor. 

By means of a Stephenson link-motion the ampli- 
tude of the movement can be varied. For the pitch- 
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A JAPANESE TRADE MARK FOR WEBSTER’S DICTIONARY. 


ing, it is possible to proceed to a maximum of 20 inches 
on each side of the horizontal plane, say 40 inches of 
the total displacement for the extremities. For the 
rolling, it is possibie to have 8 inches. An electric 
motor actuates the pumps designed for the hydraulic 
motors and elevators employed in the construction an- 
nexes. ‘Two other and smaller electric motors actuate 
the sectors that effect the traction upon the chains for 
the displacement of the platform. 


— >> 





German Mask Industry. 

Paper masks are made by doubling one sheet of a 
specially prepared paper, wetting it, and moulding it 
by hand over a face form ; it is then dried by artificial 
heat and cut off of form. Openings are cut for eyes, 
nose, and mouth, and it is painted and decorated by 
hand as desired, The paper used by Sonneberg manu- 
facturers is made in Oeslau and Schleusingen, and 
costs at present about 33 cents per 480 sheets. One 
sheet makes three of the common masks, The paint- 
ing of cheap masks costs about 12 cents the gross; the 
moulding of face costs about 14 cents per gross. Pack 
ing is figured at about 3 per cent, as the masks are 
rolled in brown paper, the ends being folded in to save 
string. The expenses are estimated at about 15 per 
cent, leaving the net profit 20 to 22 per cent, as the 
cowplete article sells at present at about 42°8 cents per 
gross. The cash discount varies from 2 to 5 per cent, 
according to the size of order and reliability of pur- 
chaser. Last year the masks sold for about one-third 
of a cent each, says Consul O. J. D. Hughes, of Coburg, 
and next year’s price is expected to be 43 cents per 
gross, The cost of raw paper next year, it is estimated, 
will be higher, and there will be an increase in the cost 
of painting. The hair used for mustaches, etc., cost 
last year 15°5 to 17 cents per pound. Manufacturers 
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have no trouble in getting good prices, and are making 
handsome profits. These calculations are on the cheap- 
est staple goods ; on specialties the gain is considerably 
more. 

Wire masks are made by stamping a piece of wire 
netting about one foot square over a face mould in a 
large machine, inclosing the rough wire edges in a 
narrow strip of lead, and painting. The latter is done 
by hand in oil colors. The prices of these masks have 
undergone little change ‘during last year, but an in- 
crease of about 4°7 cents the dozen is looked for next 
season. The present selling price of the cheaper masks 
is 47°6 cents the dozen, The wire is at this date selling 
for $8.33 per 220 pounds, but this is an extraordinarily 
low price. 

Gauze masks are made by woulding over a clay face 
form a doubled piece of cheap linen gauze that has 
previously been soaked in a starchy paste. Thesticky 
linen is made to adhere to the form, and this is set on 
a stove and dried for about twenty minutes. The linen 
is then taken off and openings cut for the eyes, mouth, 
and nostrils. It is painted as desired, and makes one 
of the most practical masks known. The gauze mask 
is used considerably in the United States, but the 
larger portion of them are made therein by machines 
owned by two firms, one in New York and the other in 
Findlay, O. 

me 
A JAPANE TRADE MARK. 

Of all the patent documents published throughout 
the world, it is doubtful whether any possess for us a 
more curious interest than the specifications, copy- 
rights and trade marks issued by the Japanese govern- 
ment. Some idea of the oddity of these papers, with 
their characteristic script extending after the Japanese 
fashion up and down the page and the artistic orna- 
mentation not always found in legal 
documents, is conveyed by the aeccom- 
panying fac-simile reproduction of a 
certificate of registration for a trade 
mark for Webster's Dictionary, ob- 
tained through our agency. Trans- 
lated the paper reads : 

CERTIFICATE OF REGISTRATION. 

Registration No, 14,544. Class No. 65, 
Books. Proprietor, G. & C. Merriam 
Company, 499 Main Street, Spring- 
field, Mass. 

The trade mark represented in the 
fac-simile having been decided by the 
examiner of the Patent Bureau as per- 
missible of registration, the same has 
been this day entered in the Register 
of Trade Marks, with the register num- 
ber above written, and this certificate 
hereby issued. 

KENTARO YANAGIYA, Director, 

Imperial Japanese Patent Bureau. 

Tokio, June 14, 1900. 

—-- eee — 
Panama Hats. 

The hat for summer wear which is 
termed ** Panama” does not really come 
from Panama; Ecuador is its real 
home, but the industry extends to 
Peru and even to Yucatan. The 
hat is known all through Latin Ame- 
rica as “jipijapa,” in honor of the city where its 
manufacture was first started. It is only outside of 
the countries which ; roduce it that the hat receives 
the pame of ** Panama.” In its fabrication the leaf of 
a small plant is used which grows abundantly in the 
country. The leaves have the shape of a fan and the 
plant is known as the Carludovica palmata. In 
buying one of these hats it is necessary to find out two 
things: first, if the straw is whole, and second, if it is 
not stiffened. The weavers split the straw with such 
perfection that unless the purchaser is accustomed to 
such examination, it is very difficult to tell the differ- 
ence between a hat made of whole straw and one made 
of split straw, although the former is worth several 
times one of the latter. Good torquilla is white and 
stiff enough not to need any gum, and only the ordinary 
hats are treated. 

The finest hats ever made were by a native named 
Palma, and were exhibited at the Paris Exposition 
when Napoleon III. was Emperor. The best two were 
bought by a French gentleman for 1,000 franes ($193) 
and presented to the Emperor and Marshal MacMahon. 
Palma is now dead, but there are two or three others 
who possess equal skill. 

Monotony in shape has been, perhaps, one of the 
chief causes why the hats have not been more popular, 
but if dealers would take up the matter the natives 
could easily make any style desired. Ladies’ hats may 
be worn a number of successive seasons ; cleaned and 
retrimmed, they appear perfectly new. 


Sour] 








Tue Astrakhan electric tramway, which has recently 
been opened, has a single track with a total length of 
124¢ miles. The boilers for the power house are con- 


structed for naphtha fuel. 
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Science Notes, 

A marble statue of Apollo, with the head in a fine 
state of preservation, has recently been unearthed near 
Athens. Its workmanship shows that it belongs to 
the fifth century B. C. 


The city council of Denver is considering a bill for 
the destruction of germs in railroad cars passing 
-hrough that city. It calls for the thorough fumiga- 
tion and disinfection of all sleeping cars passing 
through Denver. It is thought that this will lessen 
the chances of contagion, 


Captain Cagni, of the “Stella Polaris,” the vessel 
ised by the Duke of Abruzzi in his Aretic expedition, 
-onfirms the report that the Duke intends to organize 

new expedition. He denies the existence of Peter- 
1an Land, and he also states there are no islands 
orth of Franz Josef Land. 


The deiermination of the recalescent point of nickel 
steel has been made by two Americans, Messrs. H. 
Souther and F, 8. Flavel, for the Pope Manufacturing 

mpany. It appears that the recalescent point of 

‘5 earbon steel is a little over 1,600° Fah., while that 

50 carbon steel is between 1,350° and 1,400°, and 
that of 5 per cent nickel steel, with 025 carbon, is 
sat 1.080° Fah. The recalescent point of pure nickel 
1.112° F. This furnishes an explanation of the super- 
sensitiveness of niekel steel to heat treatment. The 
proper annealing temperature for the simple carbon 
steel is, according to Mr. Souther, a full red, while for 
nickel steel the heat should not be overa “cherry” 


red. 

The meteorological department of the Japanese gov- 
ernment, as described by a pamphlet issued by the 
Tokio Observatory, is a very complete and practically 
useful organization. It has about 1,000 stations. Elec- 
trical, earthquake, and other exceptional phenomena 
are regularly observed in addition to the usual meteo- 
rological observations. All vessels belonging either to 
the imperial or merchant service which are over 100 
tous burden are compelled to make observations at 
regular intervals six times a day, and the logs are for- 
warded to the central observatory. There is a re- 
gular service of weather telegraphy and storm warn- 
ings. The average success of these forecasts is 82 per 
cent, and of the storm warnings 70 per cent. The pre- 
sent director is Prof. K. Nakamura, of Tokio Uni- 
versity. 

A new process for the refrigeration of meat has 
recently been patented by a German firm which is 
vastly superior to the principle of freezing the meat 
as is at present generally adopted. A few days ago a 
vessel arrived in the Mersey from the River Plate 
with a consignment of meat which had been preserved 
by this new system. The treatment of preservation 
is accomplished by sterilized air. Atthe port of ship- 
ment, some bullocks and sheep were placed in aspecial 
chamber, the air of which was subsequently freed from 
all impurities by means of a special process, and the 
temperature reduced to 20 degrees below freezing 
point. The chamber was then sealed, and wnen opened 
at Liverpool, after a voyage of thirty-four days, the 
carcasses were found to bein perfect condition. A piece 
of meat was cut from one animal and cooked, and 
when tasted was found to be as fresh and as savory 
as if it had only been killed a few hours. There 
was a complete absence of the peculiar taste which is 
such a prominent characteristic of the prevalent pro- 
cess of freezing meat. It is generally regarded in Eng- 
land that this process will revolutionize the freezing 
and preserving trade. 


Mr. Hogarth, the director of the British School at 
Athens, has recently returned to England, and given 
an account of his excavations in the Sacred Cave of 
Zeus among the Cretan Mountains, about 2,000 feet 
above the level of the sea. This cave is sacred to Zeus, 
because he is supposed to have been. hidden therein 
by his mother, Rhea, to save him from his father, who 
was addicted to cannibalism. For several years past 
discoveries of ancient relics have been made by the 
natives, Mr, Hogarth therefore determined to system- 
atically explore the eave and for several months past he 
has been employed in this task making many remark- 
able discoveries. During the excavations one day, 
a laborer rested his candle in a little niche, with the 
lunmediate result that a scintillating brilliancy was 
emitted from some object behind it. Examination 
proved it to be an offering placed there over 3,000 
years ago, In other niches of the stalactite pillars 
were unearthed weapons, needles, and many other 
similar curios, valuable relics of what had been offered 
to Zeus. To enable Mr. Hogarth to carry out his work 
with complete thoroughness, women were employed 
to explore the cave, since their eyes are sharper than 
those of the men. They withdrew the treasures from 
their seeret hiding places by small tweezers, and were 
extremely zealous in the work, for the simple reason 
that Mr. Hogarth handsomely remunerated tem for 
everything they diseovered. So successful have been 
the researches, that Mr. Hogarth estimates that it will 
occupy him seven years to study and to classify the 
antiquities. 
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Engineering Notes. 

The Lehigh Valley Railway is using a system of let- 
tering on its locomotives which indicates the pulling 
capacity of each class. 

Experiments carried on at the University of Illinois 
show that coal washing removes a considerable per- 
centage of the slate and ash ingredients and 50 per cent 
of the sulphur, rendering the coal more fit for gas- 
waking and coking. 

The contract for the transportation of mail by the 
Third Avenue Electric Road from !the Post Office to 
the Grand Central Depot will not be renewed. The 
service hardly pays and there is considerable danger 
of passengers being struck by the mail car. 

An immense dockyard is to be constructed at Ant- 
werp to cope with the exigencies of the rapidly increas- 
ing shipping trade of that port. When completed it 
will cover no less than sixty-seven acres. The scheme 
has received the financial support of several of the 
most prominent shipping owners in Germany. 

The South Metropolitan Gas Company, of London, 
has made a trial of American coal, and has found it 
superior to English coal, as regards the quantity of 
gas yielded, and also in its illuminating power and the 
quantity of coke it produces. It is dearer than Eng- 
lish coal, but its quality more than makes up for the 
difference in price. The company used 3,700 tons as a 
test. 

A lamp-post has been introduced in England which 
combines a fire hydrant, tap and fire-alarm box. The 
hydrant can be used for fire purposes, filling water 
carts, and for street flushing, while the small tap can 
be used by an individual for domestic water supply. 
There is a water meter and siphon at the bottom, by 
which the water is shut off from the hydrant, thus 
preventing it from freezing. 

All the English railway companies have now ar- 
ranged to allow an extra weight of luggage accom- 
panying passengers to be taken free of charge. The 
free weight of luggage will in future be: For each 
first-class passenger, 150 pounds ; for each second-class 
passenger, 120 pounds; andfor each third-class pas- 
senger, 100 pounds; instead of 120 pounds, 100 pounds 
and 60 pounds respectively. 

A machine for hulling rice has been invented by a 
citizen of Cincinnati. The working part of the ma- 
chine is a carborundum wheel or cylinder. There are 
corrugations on the surface, and these are deep and 
sharp to cut the hall without injuring the kernel. The 
rice will be fed upon the roll from the hopper above, 
and a stiff brush will bold the grain to the wheel while 
the hall is being taken off. A fan will then separate 
the husks from the grain. 

The Atchison, Topeka & Santa Fé Railway is en- 
couraging the sugar beet industry, and a hundred flat 
cars are now being remodeled to enable them to handle 
sugar beets economically. The cars will resemble 
ballast cars, in that six doors will be arranged on each 
side hinged to a top rail, for side-dumping the beets at 
the unloading shed at the sugar mills. Ip order to 
unload, it will only be necessary to turn the lever, and 
the doors will open upwardly, and the beets will roll 
down an inclined plane into the storage bin, says The 
Railway and Engineering Review. 

The Queen of England’s new steam yacht is at pre- 
sent undergoing the official steam trials. She has 
been through her forty-eight hours steaming tests, 
with complete satisfaction, and a long journey is con- 
templated, probably to New York and back, to test 
her sea-going qualities. With a mean indicated horse 
power of 11,298, which is 298 above the contracted 
power, the speed attained in her power trial was 
20°53 knots, the wean air pressure being 6. Rough 
weather was encountered at times, but although the 
yacht rolled a little, she proved herself a good sea 
boat. The vessel is equipped with the Belleville water 
tube boilers, which in the trials have proved very suc- 
cessful and quite up to the standard anticipated by 
the Admiralty. The yacht is being rapidly completed 
for sea. 

The movnicipal authorities of Leeds, England, have 
been so defrauded by their tram conductors that they 
are introducing a novel ticket machine, which will pat 
en effectual stop to the nefarious practices of their em- 
ployes. The machine registers each passenger and 
records the fare. It is only 54g inches square by 134 
inches deep, yet it performs a whole program of opera- 
tions. When the passenger tenders his fare to the con- 
ductor, the latter takes the ticket from the machine. 
But as it issues therefrom, the date; the exact time of 
the day at which the ticket was issued; the stage to 
which the fare carries; the number of the machine 
from which it was issued; and an advertisement are 
printed simultaneously in an instant upon the ticket. 
The amount of the fare paid by the passenger is also 
recorded on a dial in front of the machine. The ma- 
chine also records the total number of pence received 
during the whole journey and the number of passen- 
gers who have paid their fares. By means of this in- 
genious little contrivance, the dishonesty of the con- 
ductor is completely checked. 
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Electrical Notes. 

The Niagara Falls Power ‘Company makes a nomi- 
nal charge for allowing visitors to see the installation. 
The receipts go to charity. 

In Austria the use of electrical power distribution in 
mills and factories is becoming widespread and almost 
universal in the important textile industry. Recently 
a plant has been installed at Roverado, in the South 
Tyrol, in which 400 velvet-weaving looms are operated 
by polyphase electric motors from a central power sta- 
tion. Severe practical tests are said to have shown 
high efficiency and entirely satisfactory operation. 

The omnibus companies whose vehicles traverse the 

same route followed by the Central Eiectric Railway, 
of London, have considerably felt the effects of their 
new rival. For the second week after its opening the 
receipts of the London Road Car Company decreased 
by $6,920, and those of the London General Omnibus 
Company by no less than $16,453. On the other 
hand, the receipts of the railway for the same period 
amounted to $25,210, an increase of $3,595 upon the 
traffic receipts of the first week, representing an aver- 
age daily increase of 12,000 passengers. 


Electric power transmission is giving a new impetus 
to industries in the south and east of Europe. At 
Sinaia, the summer residence of the King of Roumania, 
a fine water power on the river Prahova has been de- 
veloped, and its energy will be transmitted forty-five 
kilometers (twenty-nine miles), and distributed to a 
number of industries in the lower vaiiey of the river, 
In the extensive petroleum fields in the neighborhood 
a considerable dewand for current has arisen. A high 
tension system of distribution is used, the pressure on 
the main transmission circuits being 11,000 volts. 


The penny-in-the-slot system of distributing gas 
through the poorer and artisan districts of London has 
been so successful that attempts are now being made 
to supply the electric light in the same way. The 
vestry of Battersea have erected a large generation 
station which is nearly completed, and have laid the 
necessary cables down in the roads. The fixtures are 
installed in the house free of cost to the customer, 
who simply pays for the amount of electricity he con- 
sumes. The profit derived from this method of dis- 
tribution is sufficient to enable the authorities to re- 
coup themselves for the_initial cost of the installation 
of fittings in the houses. 

Mr. George Rumker, of the Hamburg Observatory, 
has been conducting some interesting experiments with 
a view to measuring the length of a flash of lightning. 
During a thunderstorm, a few weeks ago, he bad set up 
his camera, and succeeded in recording upon his photo- 
graphic plate a flash of lightning, which struck a tower 
about 550 yards distant from his camera. From the 
distance he was from the tower, and the focal distance 
of the camera objective, Mr. Rumker succeeded in ecal- 
culating the breadth of the flash, which was one-fifth 
of aninch. On each side of the main flash of lightning 
are seen many rawifications, which Mr. Rumker at- 
tributes to the strong gale that was raging at the time, 
but they have imparted to the discharge the curious 
effect of a ribbon torn to shreds. 


The starting of three-phase induction motors is the 
object of a recent invention of Herr V. Fischer-Hin- 
nen, of Prague, Austria, says Engineering News. In 
series with the secondary winding is connected a large 
non-inductive resistance, which is shunted by a coil 
having low ohmie resistance, bat high self-induction. 
All that is required to start the motor is to close the 
switch connecting the primary winding with the mains. 
The induced currents in the secondary are at the 
beginning of high frequency, and neither the imped- 
ance coil nor the olimie resistance will allow a very 
large current to pass. But, as the motor speeds up, the 
frequency becomes lower and lower and the apparent 
resistance offered by the impedance coil falls corre- 
spondingly, until at full speed it was very small. The 
presence of the coil has only a slight. influence on the 
normal running of the motor, there being a slight di- 
minution of the power factor and a slight increase im 
the amount of slip. 


The X-rays have been subjected toa novel purpose in 
Caleutta. A thief was supposed to have stolen a dia- 
mond worth 10,000 rupees and to have effectually 
secreted it on his person by swatlowing it. Expert 
thieves in India temporarily secrete sma!l valuables of 
this description in the throat. It is called ** pouching,” 
and the thieves undergo special training in order to 
render them proficient in the art. The plan is very 
simple. A small piece of lead is attached to a thread, 
and this the neophyte swaliows, then by the action of 
his tongue he guides the lead to the orifice of the sae in 
the throat. The papil is prevented from completely 
swallowing the lead by the piece of thread which the 
teacher holds. When the man has become skillful in 
this act of swallowiag. the leaden pellet is coated with 
lime, which has the effect of enlarging the sac so that 
it hecomes capable of retaining large articles. In the 
case of Caleutta the Roentgen ravs revealed the pres- 
ence of some obstacle in the throat, but ite precise 
identity could not be gathered. 
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Electric Cooking at Paris Exposition. 

One of the most extensive applications of electric 
cooking is that which has been made at the restaurant 
in the basement of the Spanish pavilion. The instal- 
lation which bas been made there demonstrates the 
great advantages of this method and shows that it is 
adapted to all the requirements of an establishment of 
this kind. As the Spanish pavilion contains a number 
of eollections of great value, the government author- 
ized the establishment of a restaurant in the basement 
only on cordition that no coal, gas, or petroleum 
should be used, on account of danger from fire. The 
electric system was thus almost compulsory; it was, 
however, quite an undertaking to establish a plant of 
this kind, as over four hundred meals per day were 
served, with the complicated menu necessary for a 
high-class restaurant. The installation was made by 
Parvillé & Company, of Paris, and is now in successfal 
operation, The outfit consists of a large range, two 
large broilers, two ovens, a hot water reservoir, a veg- 
etable boiler, and a small heater. The principle of the 
apparatus consists in the use of a metallo-ceramie re- 
sistance, based on the fact that the conductibility of 
metallic powders is diminished by mixing them with 
powder of refractory material. On account of the 
great pressure and high temperature used in making 
resistance-pieces of this kind, they are very solid and 
easily handled, and may be raised to incandescence in 
free air without deterioration. The powder is pressed 
into different forms, such as pencils, bars, or plates, 
and any des The con- 
sumption of energy in proportion to the heat given off 
is within reasonable limits. The pieces are easily re- 
placed without taking apart the apparatus, In the 
lurge range, which measures 8 x 6 feet, there are eight 


ired resistance way be obtained. 


firepiaces, each consisting of a group of these resistance- 
bars, which are raised to a bright red by the current 
and will support a temperature of 1,200° C. without 
deteriorating. Four of the fireplaces consume 25 am- 
peres at 100 to 110 volts, and the other four 20 amperes. 
The heat not atilized by direct radiation is used to 
heat a series of intermediate plates by which the cook- 
ing is finished. The temperature is adjusted to any 
desired degree by means of a regulator, and any one of 
the resistance-bars way be cut out when desired. The 
two broilers give a high temperature, and heat from 
above, avoiding the falling of fat and the consequent 
odor: these take a current of 25 to 35 amperes. Of the 
two ovens, one is arranged to be heated by the lower 
part and consumes 20 amperes ; the second has several 
heaters placed in the upper part and connected to dif- 
ferent circuits, so as to be used independently or to- 
gether. It roasts every day at least. 75 pounds of meat 
at one operation, taking about 30 amperes.. The veg- 
etable- boiler and hot water reservoir have each a capa- 
city of about 60 gallons. For the coffee, tea, etc., a 
small heater of two fireplaces is used, besides a water 
bath. The different heaters are ¢onstructed of sheet 
iron, with solid iron corners and braces ; they are made 
with double partition, the interior space being filled 
with asbestos. This instailation has worked very regu- 
larly since the first of May, and demonstrates the prac- 
ticability of electric cooking when applied on a large 
scale. 
Weight of Elephants’ Tusks. 

Sir Samuel Baker gives the weights of the largest 
African elephant tusks he ever saw as 172 and 188 
pounds respectively. Tiffany & Company, of New 
York, have now a pair weighing respectively 224 and 
Their correspond- 
Length, 10 feet % 
eir 





239 pounds 
ing’ sizes are 
inch and 10 feet 34¢ inches ; 
cumference, 23 inches and 2444 
inches. The tusks of the extinct 
Klephas ganesa were sometimes 
12 feet 4 inches long and 2 feet 


8 inches around. A mammoth 


tusk from Alaska is 12 feet 10 
inches long and 22% inches 
around, but the average tusks 


of this animal are 7 feet to 9 feet 
long and only #0) pounds to 80 
pounds in weight. The tusks of 
the mastodon are thicker than 
those of the mammoth, a large 
one being 9 feet 4 inches long 
and 23 inches around. 
- — #oe _ 

H. DE VRIES records the oceur 
renee, in a culture of Gnothera 
lamarckiana, of a single individ- 
ua! differing in several distinet 
points of structure from the 
parent form, and presenting all 
the characters of a distinct spe- 
cies. These 
were repeated for three gener- 
ations without exhibiting any 
teudency to return to the parent 
form 
species (Euothera gigas.—Comp- 
tes Rendas. 


specific characters 


M. de Vries names the new 
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PENETRATIVE QUALITY OF LIGHT AS TESTED BY 
PHOTOGRAPHY. 
BY J. W. KIME, M.D. 
Ordinary sunshine falling upon the surface of the 
body penetrates the tissues to a considerable depth. 








NEGATIVE MADE BY RAYS OF LIGHT PASSED 
THROUGH THE HUMAN BODY. 


The condensed actinic rays of the sun passgentirely 
through the human body. 

For the purpose of determining this question a series 
of experiments have been wade by the writer, assisted 
by Photographer G. I. Hostetler, of Fort Dodge, Iowa, 
in which we were able to demonstrate that the actinic 
rays of the sun, when sufficiently concentrated, may be 
made to pass through the thorax of an adult, from 
front to back, with sufficient intensity to reproduce a 
picture upon an ordinary photographic dry plate. The 
method of procedure was as follows : 

‘} he person on whom the experiments were to be 








PRINTS FROM NEGATIVE AND POSITIVE TAKEN 
BY RAYS PASSED THROUGH THE HAND. 


wade was taken into the photographer's dark room 
and the plates were applied with great care, that all 
rays of light save those that traversed the thorax 
might be excluded. 

The direct rays of the sun falling upon the reflector 
through ,the skylight are focused upon the chest} of 
the person upon whose back has been placed the sensi- 
tized plate on which the picture is to be taken. A 





STUDIO, SHOWING METHOD OF MAKING NEGATIVES. 
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transparency on glass of a valley in the Klondike was 
used as the original from which the picture was to be 
made. This was fastened to the sensitized plate and 
the two were placed on the back between the scapule 
of a man weighing 150 pounds, the transparency being 
placed next to the body with the new plate im- 
mediately behind it. Over these were placed black 
paper, black cotton wadding, several large black cloths, 
and over this his coat was drawn and all were securely 
fastened by means of long black bandages. He was 
then taken to the light room, and the reflector was 
turned upon the chest for fifteen minutes. After ex- 
posure he was again taken to the dark room and the 
plates were removed, and the illustration shown was 
developed on the photographic plate. 

The upper engraving represents the scene in the 
Klondike valley. 

In producing this picture all sources of error were 
carefully excluded, and the operation was repeated 
many times on various persons, and always with like 
results. 

To further test the reliability of the procedure and 
to insure that the picture was not produced by contact 
of the transparency with the plate, aided by the body 
heat or by some undetermined influence other than the 
light transmitted through the body, plates were ar- 
ranged in the same manner and for like periods of 
time, without attempting to pass the light through the 
body, and no picture developed on the plate. 

The middle engraving represents a positive and neg- 
ative picture of the Mason City and Fort Dodge depot, 
and, in the back-ground, the Fort Dodge High School 
building, taken through the hand of the writer, which 
is more than one inch in thickness, 

The same care was here exercised to prevent the en- 
trance of light as above described. Time of exposure, 
five minutes. 

These photographs establish the fact that the actinic 
rays of the sun, when sufficiently concentrated, may 
be made to pass entirely through the body of a full 
grown man. 

The rays of light pass through the integument with 
considerable difficulty, more readily through muscular 
tissue, and much more readily through bone. In pro- 
ducing a picture through the cheek the light passes 
through but a single thickness of the skin and the pic- 
ture is reproduced almost instantly. 

The reflector used in making these experiments is a 
compound cireular mirror, 30 inches in diameter, and 
is overlaid with blue glass. 

It is so constructed that all the light which falls upon 
it is fecused upon a spot 6 inches in diameter at a dis- 
tance of 8 feet in front of it. Thus a very powerful 
blue light is brought to bear upon the parts. 

The heat rays of the solar spectrum are largely con- 
tained in the red band, while the actinic, or chemic, 
rays are much more abundant in the violet and ultra- 
violet bands ; thus by utilizing the blue light we get a 
much greater percentage of actinic light in proportion 
to the heat rays than if ordinary white light be used. 

Heretofore, light has been applied to the treatment 
of diseases of the skin only, no one supposing that it 
would penetrate to any distance into the body. 
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Moldavite. 


A curious mineral called moldavite, or bouteillenstein, 
attracted considerable attention among the geologists 
in Austria and Bohemia. The mineral is in glassy ovals 
from an inch to an inch and a half long, and is char- 
acterized by various markings, 
which look somewhat like finger 
impressions, while others form a 
network of furrows, which seem 
in part arough radial arrange- 
ment. 

They have been regarded by 
some authors as relics of pre- 
historic glass manufacture, but 
this view does not appear to 
have been sustained. Dr. Suess, 
the Austrian geologist, finds re- 
sewmblances between them and 
meteorites, and the general dis- 
position of students seems to be 
to regard them as of extra-terres- 
trial origin. Resemblances have 
been pointed out between them 
and the obsidian voleanic bombs 
found in Australia. In Bohemia 
the mwoldavites cecur in sandy 
deposits, which are assigned to 
the late tertiary or eary diluvial 
period. 
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A CORRESPONDENT from Bos- 
ton states that the difficulty 
of forcing a button or shirt 
stud through a starched but- 
tonhole may be entirely over- 
come by rubbing the back of 
the buttonhole with common 


paraffine wax. 
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16-INCH GUN. 
The 16-inch rifle is the first of a series of similar gi- 
‘antic weapons which were proposed for the sea-coast 
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a slower-burning powder, giving less initial pressure 
(these being the qualities constantly sought for in the 
manufacture of smokeless powders), the gun would 


sure, 
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develop even greater velocity and energy than this, 
with a relatively small increase in the chamber pres- 
Even on the basis given above, however, this 
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efense of the United States. 
Endicott Board, which 

1k the whole subject of sea- 
ist defense into considera- 

n a few years ago, came to 

e conclusion that eighteen 
of these enormous weapons 
should be made for the pro- 
tection of New York. The 
board also recommended that 
ten 16-inch guns should be 

San Francisco, 

Boston, and four at 

ton Roads. It is not 

cely that this policy will 

prevail; for the time being, 

however,’ and until others of 

like caliber be constructed, this 

vun rewains the most powerful 
piece of ordnance extant. 

Guns of large caliber have 
been constructed in other coun- 
tries, but a comparison shows 
how great is the ballastic superi- 
ority of the American gun over 
all others. Guns of the largest 
caliber ever built were the Ital- 
ian gun with a caliber of 1775 
inches, the French gun of 16°5- 
inch caliber, and the Armstrong 
gun which is carried on the bat- 
tieships *‘ Benbow” and * Sans 
Pareil” of 1625-inch caliber. 
Not one of these, however, can 
compare in point of energy and 
range with the 16-inch gun, the 
manufacture of which is nearing 
completion at the Watervliet 
Arsenal gun factory, New York. 

The range and energy of the 
gun will, of course, vary with 
the quality and amount of pow- 
der used. Constant experiment 
is resulting in the production of 
greatly improved smokeless pow- 
ders, and the question of the 
actual performance of the gun 
ean only be determined when 
the conditions 
of its trial tests 
are known. If 
a charge of 
powder made 
from the pres- 
ent army for- 
mula were 
used, the gun 
would require 
apowder 
charge of 576 
pounds of 
sinokeless pow- 
der, or if the 
old black pow- 
der were used, 
1.176 pounds 
would be re- 

red. With 

»wder pres- 

in the 

er of be- 

37,000 
88.000 
pounds to the 
square inch, 
It is estimated 
that the gun 
would throw 
a projectile 
Weighing 2,370 
pounds with a 
uzzle veloei- 
'y of 2,300 feet 
‘er second 
muzzle 
energy of 88,- 
00 foot-tons ; 
at it is likely 

that by using 
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16-INCH GUN IN THE LATHE BEING TURNED TO RECEIVE THE HOOPS OVER THE JACKET. 
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- *.\20.978 MILES 
RANGE OF THE 16-INCH GUN. 





JACKET BEING REMOVED FROM THE SHRINKAGE 
FURNACE. 


THE 16-INCH GUN BEING LOWERED INTO THE 
SHRINKAGE PIT. 





WEIGHT OF PARABOLA, SYMIE 
2.370 PLS 
AGE 576 71 
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gun shows an enormous su 
periority to any of the large 
guns above mentioned. The 
Italian gun, for instance, 
throws a projectile weighing 
2,000 pounds with a muzzle 
velocity of 1,700 feet per sec- 
ond and an energy of only 
40,000 foot-tons, an energy 
something less than one-haif 
that of the new army gun; 
the French gun _ projectile, 
weighing 1,700 pounds, with 
a muzzle velocity of 1,700 feet 
per second had a maximum 
energy of 36,000 foot-tons ; 
while the English gun projec- 
tile, weighing 1,800 pounds, with 
a muzzle velocity of 2,100 feet 
per second showed a total en- 
of 51,000 foot-tons. The 
maximum energy of the Italian 
gun was thus 45 per cent, the 
French gun 41 per cent, and the 
English gun 65 per cent that of 
the Watervliet Arsenal gun. 
From the accompanying dia- 
gram showing the method of as- 
sembling the gun, it will be seen 
that it does not differ materi 
ally, except in the proportion or 
distribution of its parts, from 
the average built-up army gun 
It consists of a long inner tube ; 
a heavy jacket extending from 
the breech 
yond the trunnions; 
hoops, extending from the jacket 
to the muzzle, and the jacket 
hoops, inclosing the jacket and 
extending from the breech for 
about half the length of the 
gun. The length of the gun is 
49 feet 2,%, inches; diameter of 
breech, 5 feet; of muzzle, 2 feet 
4 inches; and the 16 
inches. The total weight of the 
forgings of the gun as received 
from the 


ergy 


to about 6 feet be 


the chase 


is 


bore 


steei 
works wus 368, 
000 pounds 
The finished 
gun will weigh 
800,000 


leav- 


about 
pounds, 
ing the amount 
of steel remov- 
ed from differ 
ent parts dur- 
ing manufac- 
ture about 
68,000 pounds. 
The projectile 
of the gun will 
be 5 feet 4 inch- 
in 
and the pene- 
tration in steel 
at the muzzle 
corresponding 
to the energy 
given above is 
(De Marre’s 
formula nor- 
mal impact) 
42°3 inches. 

By the cour- 
tesy of the 
War Office, 
under authori 
ty given Colo- 
nel J. P. Far- 
ley of the Ord- 
nance Corps, 
commanding 
the Watervliet 
Arsenal, New 
York, we are 
enabled to 
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present three very interesting photographs show- 
ing the gun in the boring lathe, the handling of 
the jacket preliminary to its being shrunk on to 
the tube, and the lowering of gun into the shrink- 
age pit to receive the locking or ““D” hoop. At our 
request, this officer has also furnished us data from 
published official records relating to the oil and steam 
furnace and to the operation of the shrinkage of the 
yun jacket. 

“ The oil and bigh pressure steam e«hrinkage furnace for the 16-inch gun 
consists of a vertical, cylindrica! 13-inch fire-brick wall resting upon eolid 
rock in the southeast corner of the shrinkage pit, the maximum depth of 
which is 60 feet. Being upon the 30-foot level and 27 feet 9 inches high, 
the top of the furnace is 2 feet 3 inches below the floor level. Fuel oil is 
supplied through a 3 inch pipe from a 5.000 gallon tank upon the hill, and 
enters the furnace through twenty burner openings in five tiers of four 
burners each. The burner consists of an ol! pipe enveloping a small steam 
pipe, with a email bole at the end of each pipe. The steam, issuing with 
high velocity throeeh the smal! opening io the end of the pipe, carries the 
oi) with it as a spray, thue supplying an exceedingly hot flame. The direc- 
tion in which the barner points may be slightly varied by the bolts and 


nats, a form of ball-and.socket joint of limited motion. .To prevent the 
hoops belug excessively heated where the flames would impinge, causing 
unequal expansion and even affectiug injuriously the physical properties of 
the metal, a muffle or cviinder of one-half inch boiler steel surrounds the 


hoop to be beated, and prevents actual contact of the burning gases with it, 


“Operation of Shrinkage of Jacket.—To drill) the workmen in bandiing 
the jacket, weighing abont 74,000 pounds, and especially to drill the crane- 
men in the operation of lowering the jacket into place on the tube, which 
operation bad to be directed from a position 7) feet below the crane cage, 
a wooden tube one-tenth inch less in diameter than the bore of the jacket 
when cold wae constructed and placed in position in the shrinkage pit, and 


for a week two drills per day were beld of the entare shrinkage operation. 
Finally, on March 28, 1900, «t 2:39 P. M., the jacket being in the furnace, 
the burners were started w heat it for shrinkage. The expansions were 
tried at eight different spots a number of times, During the following day 
it was allowed to soak in the furnace with intermittent heating during the 
following night, and on the morning of March 30 its seating on the tube 
was attempted, bat without snccess ; and a week after the first attempt, on 
April 6, 1900. at 4:30 A. M.. the furnace burners were again lighted to heat 


the jacket. Daring thw heating the jacket was measured to determine its 
expansion three times, and on April 7 was succesefally shrunk in place. 
This operation took the entire day. An examination commencing at 7:30 
A. M. was completec and the jacket returned to the furnace by 8:30 for 
additional heating at the breech end. It was again removed at 10:39, being 
out of the furnace a! 10:41, measured and in position over the tube at 11:05, 
centered and «tarted to lower over the tabe at 11:16, and in place at 31:23. 
Preparations had been so made that water was applied to the muzzle end 
in less than one-half minate after the jacket was in place, and the applica- 
tion of water continued anti! 8:15 P. M., four water rings being used until 


about 4 P. M .. the number of rings being then reduced to three, and during 
the last two hours of the cooling to two water rings. So much water was 
used during the cooling that by aboot 4 P. M. the tower part of the shrink. 
age pit wae filled with water to a depth of from 25 to 27 feet, notwithetand- 
ing the fact that the pit was practically free from water when the operation 
was commenced and the steam pamp was running constantly. This pump 
cootinved to ran even when submerged by as much as six feet of water, 
and soon after the number of water rings was reduced to three, the capacity 
of the pump cansed the water to fall rapidly.’ 

The guo without the jacket weighs 102,000 pounds, 
and the jacket 76,000 pounds. 

The difference between the outside radius of the 
gun itself and the inside radius of the jacket after it 
was heated was only six one-hundredths (0°06) of an 
inch. It will be readily understood that to lift the 
hage mass of steel out of the furnace, swing it over the 
gun and lower it accurately into position required the 
greatest care and good judgment. Any inequality in 
heating, the smallest fragment of an error in measure- 
went, the sligh-est variation of alinement between the 
jacket and the tube in the pit, would have ruined the 
work of wany months of careful preparation ; for had 
this jacket stuck fast upon its tube before it was in the 
correct position, it would have been a problem to puz- 
zie over 

Undoubtedly the most spectacular feature in connec- 
tion with this gun is its enormous range, which is esti- 
mated at about 21 wiles, or to be exact, 20°978 miles. 
This theoretical range has been calevlated by Major 
James M. Ingalls, Fifth United States Artillery, for 
many years instructor at the Artillery School for 
officers at Fort Monroe, Va. The firing table for this 
gun prepared by Major Ingalls shows that the above 
range is obtainable with a muzzle velocity of 2,300 feet 
per second, the necessary angle of elevation of the 
piece being 40°. ‘The trajectory of the projectile shows 
that in ranging to 20978 miles the shell would reach 
the maximum eievation of 30,516 feet. This is enor- 
mously greater than the maximum range hitherto ob- 
tained by any other gun, which at present stands to 
the eredit of a Krupp 945 ineh gun, which was fired 
on the Meppen range, in the presence of the Emperor 
of Germany, on April 28, 1892. The measured range 
was found to be 22,120 yards, or ronghly speaking, 
124g miles. ‘The greatest height reached by the Krupp 
shell in its flight was 21,456 feet, and the time occupied 
between the firing of the gun and the striking of the 
projectile was 702 seconds. It was pointed out that 
bad this gun been placed at Pre St. Didier in the Alps, 
elevated to 44°, and fired, its shell would have ranged 
8,956°8 feet higher than Mt. Blane, and its fall would 
have been in the neighborhood of Chamounix on the 
other side of the range. This performance, great as it 
was. becomes positively insignificant compared with 
the capabilities of the new army gun. To show what 

it conk! accomplish, we have prepared the accompany- 
ing range diagram. In @ map of New York and 
vicinity the gun is supposed to be set up at the Bat- 
tery. With a radius of 20978 milesa circle is struck 
inelosing the territory that would be reached by the 
projectile of the huge weapon. Pointed to the north, 
the gun would throw 


its shells far beyond New 
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Rochelle on the Sound, and Tuckahoe would be easily 
within range, as would be Hastings-on-the-Hudson. 
The circle inclosing its zone of fire would pass through 
Hewpstead and Long Beach on Long Island, and its 
shells would pass far above Sandy Hook and fall half 
a mile beyond the Atlantic Highlands ; Keyport and 
Perth Amboy would be open to attack, as would West- 
field and Millburn in Jersey, while the residents at 
Orange could hear the huge projectiles roaring high 
overhead, to fall nearly seven miles distant in the val- 
ley beyond ; Paterson would be within reach with four 
miles to spare, and Ridgewood would be an easy mark. 

Adopting the method pursued by the German artil- 
lerists to give a graphic picture representative of the 
range, we have prepared the accompanying profile 
showing Pike’s Peak, Colorado, with Mt. Blane super- 
posed above it, the combined height of the two woun- 
tains being 29,926 feet. As the extreme height of the 
trajectory of the 16 inch gun is 20,516 feet, or above 5°4 
wiles, it will be seen that it would rise higher than the 
combined height of these two mountains by 590 feet 
On the base line of the profile are marked various well- 
known localities between. a line on the Battery to 
Hastings-on-the-Hudson, with the distance shown in 
wiles. 
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New Chemical Heactions. 

A series of reactions has been discovered by Mr. P. 
Cazeneuve by which a very ewall proportion of some of 
the metals, even yoy/sg5 Part, way be detected, the solu- 
tions giving a fine blue or violet tint. In the case of 
chromium, the experimenter claims that a solution of 
rosteos Part of the metal gives a decided violet color 
which is quite characteristic. These reactions are ob- 
tained by using the diphenylearbazide, which is trans- 
formed by certain wetallic salts to diphenylearbazone, 
losing two atoms of hydrogen. This action is especially 
noticed in the case of mercurous, cuprous and ferrous 
salts, which give a very intense color. The organic 
compound used as a reagent should be in a pure state ; 
it is obtained thus by crystallizing it in concentrated 
acetic acid, or even better in acetone, and drying it at 
60° C. It is then dissolved in benzine, in which it is 
slightly soluble. To produce the reaction, the metallic 
salt in very dilute solution is agitated with the benzine 
solution, when the characteristic color appears. The 
copper salt gives a fine violet color, which passes into 
the benzine ; it is not decomposed by agitating it with 
ferrocyanide of potassium. The mercurous salts give a 
dark blue tint, and ferrous salts a pinkish color, which 
becomes brown when agitated with the ferrocyanide. 
Solutions of rygyee give a strong coloration, and may 
be thas detected when other reagents fail. The color 
is destroyed by the addition of minéral or organic acids 
in excess. The other metals do not produce this re- 
action, except in the case of gold and silver, which 
give rose tints with precipitation of the metal. The 
most rewarkable reaction is that of chromium ; in the 
state of chromic acid, yyg5}555 part of the metal, or even 
less, is detected, giving a reaction which is not to be 
confounded with the preceding. It is only necessary to 
acidify the aqueous solution of chromic acid or chrom- 
ate with hydrochloric acid, and to add the organic 
compound in powder in excess, and agitate. A fine 
violet color is obtained, which is, no doubt, due to the 
formation of chromated organo-metallic compounds of 
a basic nature. The reaction is characterized by the 
fact that it is stable in the presence of excess of acids ; 
it is thus given by no other metal. The color is not 
taken from the water by benzine, out it will pass into 
aw ylie aleohol. 

Coal in England, 

Now that the question of exporting American coal 
to Europe, and thus securing the markets that have 
hitherto been controlied by England, is being so 
widely discussed in consequence of the high prices de- 
manded by Engiish colliery owners, it is interesting to 
study the magnitude of Engiand’s market for coal 
upon the Cortinent. For the first seven months of 
this year England has exported no less than 26.044 22 
tons, an increase of 1,059.655 tons npon the quautity 
exported for the same period in 1899. The principal 
purchasers of this aggregate were France, Germany 
and Italy. The following tables will show what is the 
present demand in these countries for English coal in 
comparison with the two previous vears : 





1900 1899 18YR 
France........ 4.996.428 3,990,959 3.083.023 tons. 
Gs oncncnsdncse sees 3.200.808 2.788.747 2.427.825 “ 
Peedencnatesséace bares 3,000,715 3,380,509 2,639,014 


It will thus be seen that, with the exception of Italy, 
the exports to the principal European markets have 
increased. In London a little while ago a great outery 
was raised against this enormons export of coal, as it 
was felt that it was only being purchased for the use 
of the various Continental fleets. Toa certain extent 
this is indubitably trae, but at the same time there is 
a remnarkably increasing demand for coal for the Euro- 
pean markets, The English colliery owners are mak- 
ing a rich harvest as a result of their enhanced prices. 
The aggregate amount of coal exported from England 
for the first seven months last year was valued at 
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$64,610,290, whereas this year the value of the exported 
coal for the same period is estimated at $104,251,270, an 
increase of about eighty per ceut. Notwithstanding 
the high increase in prices, the demand is greater than 
the supply. The English Admiralty are just placing 
their contracts, which must necessarily ran into two 
or three hundred thousand tons, and many of the large 
corporations, manufacturers and railway companies 
are tendering for their annual supply. 
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Automobile News. 

Chicago now has an automobile club, and among its 
members are enrolled most of the prominent auto- 
wobilists of the city. It is estimated that there are 
400 automobiles in Chicago. 

Buffalo has a very active automobile club, the mem- 
bers of which are constantly taking club runs. Owing 
to the splendidiy paved condition of the city, Buffalo 
affords an additional field for the use of the auto- 
mobile. 

Albert C. Bostwick, of New York, won a 10-mile open 
automobile championship at the Tri-State Fair at 
Guttenberg, N. J., September 18. The fastest mile of 
the championship race was wade in 1 minute 27% 
seconds. 

The New England Electric Vehicle Transportation 
Company is doing considerable business at Boston, 
having 154 automobile vehicles of various kinds, and 
about 60 more are to be added for delivery wagon puar- 
poses, The mileage since October 2 of last year was 
112,000 wiles, and between 400 and 500 tons of batteries 
are iandled every day at the station. 

A large number of automobiles will be sent through 
the country as movable headquarters for political ora- 
tors. With their aid it is possible to hold meetings at 
places far away from railroads, but which are still ac- 
cessible by roads. Many people in the rural districts 
have never seen an automobile, aud they would have 
curiosity enough to turn out to view them. 

The experiments with automobiles by the Austrian 
army in their maneuvers in the Carpathian Moun- 
tains have been of a most exacting nature. Twelve 
automobiles, each of 32 horse power, started from Vi- 
enna en route to Taslo in Galicia, 480 miles distant. 
The road was via the Carpathian Mountains, which, in 
some instances, involved a climb of 3,250 feet. The 
hills, as may be naturally supposed in such a wountain- 
ous district, were often very steep, an incline in one 
case attaining a gradient of as much astin6. The 
automobile, however, behaved very well throughoct 
the whole of the journey, only occupying thirty-two 
hours to cover the distance between Vienna and Taslo, 
which is an average speed of 15 miles per hour. 

An attempt is now being made to provide London 
with motor omnibuses. This improvement is to be ac- 
complished by the Motor Traction Coimpany. At the 
present moment, there are two petrol-motor buses ply- 
ing between Oxford Cireus and Kensington Gate, but 
they are not ideal vehicles in which to travel. They 
are cumbersome and ugly, and create tremendous 
noise while traveling. Still, the experiments through 
which these buses have passed have been produc- 
tive of valuable experience, and several improve- 
ments upon them have been made. ‘T'he type of bus 
at present under construction will possess all the good 
features and none of the drawbacks of the experi- 
mental vehicles. At present, the cost of these vehicles 
is $2,000 each. a sum which is rightly considered exces- 
sive in view of the imperfections still inherent in the 
vehicle. 

The automobile risk is attracting the attention of 
underwriters of accident policies in the United States, 
and the fire hazards are creating considerable interest 
abroad. Some serious losses have resulted from the 
destruction of motor carriages. A writer in a foreign 
insurance jotrnal describes two heavy losses: “A 
friend of mine, manager of a leading insurance office, 
issued a policy for £700 upon a motor car, rate two 
guineas per cent. The owner and his wife were going 
for a ride, and had just taken their seats, when, before 
it had even moved, the car became a sheet of flame. 
No efforts of the groom made any impression on the 
fire, and in a few minutes nothing was left except a 
barrow-load of old metal. Fortunately, no one was in- 
jured. Five hundred pounds was accepted in settle- 
ment of the damage. Again, only recently, a motor 
ear was being driven from Harrogate to Leeds. Half 
way on the road a pair of nervous horses were met, and 
the ear driver had reason to rapidly apply his brakes, 
when over went the ear into aditeh. The petrol at 
once fired, and in an instant the whole was a mass of 
flame. The owner of the vehicle was standing near, an 
interested spectator, watching his £500 motor consumed. 
Quite apart from the hazard, nothing could be more un- 
satisfactory to insure, because upon the slightest acci- 
dent by fire to a good motor car the whole has generally 
to be returned to the makers, frequently in Paris ; and, 
what with the monopoly, the delicacy and skill of 
workmanship necessary, together with the high rates 
of such labor, ete., the bill generally works out to about 
the price of an entirely new vehicle.” 
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ABORIGINES OF THE WNILGIRIS IN SOUTH INDIA. 
The Nilgiris are a group of mountains 6,000 to 8,0u0 
eet high connected with the western ghauts just south 
, Mysore and are inhabited by five interesting native 
tribes, of whom four are aboriginal. The fifth tribe is 
hat of the Badagas, so called from Vada, which means 
north. Three hundred years ago these people came 
fromthe north, viz., the Canarese country, after the 
breaking up of the great kingdom of Viajayanagar and 
they have maintained the Canarese language and the 
worship of Siva, which they broaght from their north- 
ern home. They now number 20,000 and are very con- 
spicuous near the large towns of Coonoor and Oota- 
amuand, where they are the bulk of the day laborers. 
They have a yellowish clayey complexion like the soil 

n which they toil. 

The lowest of the four aboriginal tribes are the Irulas, 
who live on the lowest slopes of the hills. They are of 
the Mongolian type of countenance and sell the pro- 
duce of the forests to buy grain. They bave no mar- 
riage cerewony, but each boy chooses a bride for him- 
self when he is old enough, 

They worship Vishnu under the name of Rangasami 
at a prominent peak known as Rangasami’s Pillar. 
Their language is like the Tamil of the south country. 

conspicuous tribe are the Kurumbas, who 

the higher slopes in hamlets of four or five huts 

The huts are constructed of wattle and mud. 

hey live on roots and game and sell jungle produce. 

They also make baskets and wilk-vessels out of bamboo 

stems, and play rude instruments at the funerals of the 
I odas, 

Like the Irulas they have no marriage ceremony, but 
allow the youths to make their own choice, and their 
widows can remarry. 

They are very light, the men averaging only one 
uudred pounds in weight. ‘Stupid as a Kurumba” 
s a native proverb, but it is said they always tell the 

truth, Their number on the Nilgiris is hardly a thou- 
sand, but there are branches of this tribe on the 
Palani and other ranges further south. 

Our engraving shows a group of Kurumba women 
and children belonging to a branch called Muda- 
The meaning of the name is “back carriers,” 
and they explain it by saying that once one of their 
wowen put her child down while she was at work 
in the jungle and a tiger carried it off. -So ever since 
they have carried their children on their backs, even 
while at work. The picture shows the small children 
slung on their mothers’ backs. It also shows the pro- 
fuscness with which the women adorn themselves with 


vas, 
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rings, bracelets and necklaces, The advance toward 
civilization is shown by the caps on the boys’ heads. 
Somewhat more numerous than the Kurumbas of 
the Nilgiris and much more in evidence are the Kotas, 
the industrial tribe of the mountains. 
seven villages, each containing from thirty to sixty 
huts. The only door of a hut is 46 inches high by 26 


a. | 
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inches wide. They keep cattle, but do not milk them. 
They practice the industrial arts and till the land ; their 
lands being the most fertile spots on the mountains. 
The women make clay pots on a wheel. 

A Kota may have but one wife, unless that one is 
barren. Widows may remarry. 

While the average weight of the men is only one 
hundred and five pounds, 
they are twice as strong as 
the Badagas. Yet they are 
despised because they live 
on carrion, and may not 
approach a Badaga tewple. 

Each Kota village 
two temples and 
priests, who are heredita- 
ry. They recognize one 


god and his wife. 


has 
two 


They live in, 
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Their possession of the best lands indicates their hav. 
ing comeearly enough to get first choiee, and that, 
therefore, they must have preceded the Badagas, who 
are the only other cultivating tribe. It is said that 
they were originally brought from the plaius to work 
for the Todas. 

The Todas, the fifth tribe referred to, are the most 
singular of all the people on the :nountains, and as such 
have become objects of great curiosity to all visitors to 
the Nilgiris. One man of them was even taken to the 
Chieago Exposition. They were formerly hunters and 
are now buffalo herders. 

They have a copper hue and featares of the Caa- 
casian type. The women have a more aquiline nose 
than the men. The average weight of the men is 111 
pounds, 

They have long hair curled at the ends and the women 
are careful to keep it in curls, thus differing from most 
wowen of India, who think curly hair a misfortune. 

They are a lazy set. The men refuse to do anything 
but herd buffaloes and collect tribute from the Badagas 
and Kotas; and at the present time they beg from 
Europeans, who are pauperizing them with constant 
gifts. The women work asort of embroidery on clothes 
with Nilgiri nettles for stitching and English needles. 
Formerly the Katos made needles for them. 

They live in hamlets of five huts each called “*munds.” 
Three of these huts are dwellings, one a dairy temple 
and one a caif stable for buffalo calves. 

They have a hundred munds svattered the 
mountains. Each dwelling but has no other opening 
than the little front door, 82 inches high by 18 inches 
wide, and one has to craw] in on all fours. These oval 
pent-shaped huts are of bamboo fastened with rattan 
and covered with thatch. 

They practise polyandry and, to a limited extent, 
polygamy. 

A woman, when married to a man, is the wife of his 
brother as well, though the marriage ceremony is per 
formed only with the eldest brother. Infanticide was 
formerly practised with reference to female infants, 
but the British government put a stop to it. 

When a woman salutes a mau she raises his feet, one 
after the other, to her forehead, 


over 


An old woman, how- 
ever, way receive this honor from a wan. 

Todas have games that they play something like 
‘** puss in the corner” and * tip-eat.” 

The dairy temple is the abode of the priest, who only 
can enter it, and women near it. The 
priest keeps and milks the sacred buffalo herd. 

The Todas fear their priest, thinking that God dwells 
in him and makes known his wiil through him 

The initiation to the priesthood is very severe. For 
eight days and nights a candidate must stay alone in 


the jungle, with no covering on his body and no other 


way not come 


protection than that afforded by the juice of a ceriain 
tree rubbed on his body. He may retain office as long 
as he likes, and the usual term is three or four years. 
Once a year a buffalo calf is sacrificed. Their wor- 
ship is mostly buffalo worship. Their songs are in 
praise of their buffaloes. The only occasion when they 
are known to have risen higher than their buffaloes in 
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song is the time when they composed a song in praise 
of a missionary lady working among them, on her de- 
partuare for England on furlough 

When a Toda dies, several buffaloes are slain to ac- 
company him to the other world, and his arm is placed 
around the horns of one of the slain buffaloes. 

They have green funerais and dry ones. The green 
funeral consists of the burning of the body with its 
attendant sacrifice of buffaloes and other ceremonies. 
The ashes are left to the winds. 

The dry funeral is one that takes place at the begin- 
ning of each year in memory of all who have died the 
previous year. They gather together in great numbers 
and slaughter a number of buffaloes and perform many 
The flesh of the slain buffaloes is given 
to the Kotas, The names of 
the dead are never mentioned again. They think that 
a string bridge leads to heaven and that hell isaswamp 
full of leeches. They have no idols, except as they may 
have borrowed one or two from the Hindoos. Their 
worship is that of the elements and ancestors and has 
a pastoral that indicates a Vedic origin. 
They have no written language, but their lady wmis- 
sionary has introduced the Tamil character to provide 
books for them 

They number 750. No one has ever been baptized asa 
Christian. One became a candidate and bad prepared 
himself to arrange his matrimonial affairs in accordance 
with Christian requirements, but when it came to the 
loss of his share in the buffaloes of his family, he could 
not endure that and went back to his heathen life. 

The Todas receive tributes of grain from the Kotas 
If a Badaga refuses tribute, ail they do 
is to prepare to occupy a“ munod” near the Badagas’ 
fields. The Badaga would pay much rather than have 
a herd of buffaloes overrunning his crops, so the tribute 


ceremonies, 


who furnish the music. 


coloring 


and Badagas 


is soon forthcoming. 
The buffaloes are in a semi-wild state, and have been 
known to chase cyclists on the roads. 
Three of the illustrations show respectively a Toda 
hut,a Toda man, and a group of Toda women with 


their embroidery over their knees, 
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They do not seem to be decreasing, but rather are 
on the increase. But their constant cry for “‘elam” 
(alms) indicates a degeneration of character resulting 
from the curiosity they excite among all foreigners. 


Madura, South India. J. 8. CHANDLER. 





Home-made Koumiss, 


Koumiss is usually prepared by causing cow's milk 
to ferment by addition of yeast. A far better result is 
obtained, however, if mare’s milk is employed, for this 
is used by the nomadic tribes of South Russia, who 
consume koumiss almost exclusively during the sum- 
mer. The better product is caused by the fact that 
mare’s milk is poorer in caseine and fat than cow’s 
milk and hence much more digestible than the latter. 
To use cow's milk with advantage for the production 
of this refreshing beverage, it is well to lessen the per- 
centage of caseine by dilution with water and then to 
produce a mixture resembling mare’s milk by adding 
sugar. For the preparation of koumiss, it is best to 
dissolve milk sugar in water and to add the solution 
in the proportion stated below. Next, rub up pressed 
yeast with brown sugar with a little of this liquid to a 
pasty consistency and add this paste to the milk wix- 
ture. The liquid obtained is now left to ferment in 
well closed champagne bottles, the pressing in of the 
cork being conducted with care, since the quality of 
the resulting drink is particularly dependent upon the 
closure. The filled bottles are kept at a moderate 
temperature for several days for fermentation pur- 
poses, shaking them daily for about ten minutes to 
prevent the caseine from settling. Great care must be 
exercised in agitating the bottles, since a high pressure 
is occasioned by the gas generated in the fermentation, 
and the bottles, not carefully selected for this purpose, 
are apt to crack, thus causing injuries. Therefore, it 
is advisable to wrap up the bottles in a cloth while 
shaking. After a few days the bottle contains a 
beverage which is valuable as a readily digestible food, 
especially in the case of stomach tronbles, but also as 
an excellent refreshment for healthy people. For one 
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champagne bottle with one-third water-diluted milk 
use two teaspoonfuls of white sugar dissolved in a 
little water, and a Kittle yeast ; let the fermentation 
proceed at about 20° R. (77° F.)—Technische Berichte. 
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Turkey Orders Warships. 

The Turkish government has just placed an order 
for six cruisers at the German shipbuilding yards at 
Kiel, and a contract for two torpedo boats, which are 
nearly completed, has been given to the Ansaldo ship- 
building yard at Genoa. 

eee 
The Current Supplement, 

The current SUPPLEMENT, No. 1291, is of remarkable 
interest. The first page engraving is devoted to the 
‘Fish River Caves near Sydney, Australia,” and is ela- 
borately illustrated. ‘‘Inaugural Address” of Sir 
William Turner, President of the British Association 
for the Advancement of Science, is commenced in this 
issue. The third installment of ‘* Mechanical Stoking” 
is also printed in this number. ‘‘The Chinese Army” 
is a timely article, as is also one on the ‘** Exhibits in 
the Metallurgical Section of the Paris Exposition.” 
‘* American Engineering Competition—XI.” deals with 
machine tools. “A New Railway Test Car” is fully 
illustrated. ‘‘Chemical and Technical Education in 
the United States” isa most interesting and valuable 
paper, and the first insta!lment is given in this issue, 
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RECENTLY PATENTED INVENTIONS. 


Electrical Apparatus, 


CONDUCTOR AND COLLECTOR FOR ELE 

TRIG RAILWAYS.—Arrave Perzexstreer, Berlin, re | in the water withont dependence upon the tug of the 
Genaner, 4 bah cheeteometive faves te ust eilewed SAW-SHARPENING MACHINE. -- GRanvitxe | line at the lower end of the float, by which arrangement 
chin entiarities tu Che cane of evesbend or val cantatas BARTLETT, Station C, Detroit, Mich. The machine is | the lower portion of the line can be left entirely free, 
peosase of the Ganane incursed, 3 te the cbtect ef this of that form in which the saw is held in a clamp, and the | without a sinker of any sort, if such arrangement be de- 
new construction w overcome the obstacles presented by filing. bar, with file, is reciprocated in guides across the | sired, and yet maintain the float in vertical position. 

this rule 4 condactor-casing ie used having an elastic = -y & ee - = ten argent vy = cm INHALER.—Perer T. Dowovan, Manhattan, New 
strip on euch side of its slot, one strip being secured to ployed, compoeed of three' separate parts having two York city, The inhaler consists of a wire-body having 


the casing by eprings and the other to the casing by a 
an . planes. 
htage, The elastic strip andergoes only a slight lateral 


tightly upon the wrist-pin, bat also forms a continuation 
of the smooth friction-surface required for the interior of | 
the bushing, thereby performing two functions simal- 


epaces for receiving and clamping the saw in different 
Bolts pase through the three parts of the clamp, 
and a movable file-carriage with guides receives a recipro- 


= ___ —___ ___ 





Miscellaneous Inventions, 
| FISHING-FLOAT.—Lorenzo P. Grason, Little Rock, 
Ark. This float effectively maintains an upright position 


epring-clampe at its upper portion adapted for engage- 
ment with opposite sides of the cartilage of the nostrils, 
Receptacles supported at each side of the body below 


is customary to form a mold of the exact size of the 
curb desired and then to tamp this with the concrete or 
cement mixture and leave the mold in place until the 
mixture has hardened sufficiently to retain its shape. 
The mold is then removed and taken to another point in 
the curb, where it is again used. These cement-curbs 
are usually formed in place, for which reason it is de- 
sirable to have a device which can be readily moved and 
adjusted to different curves. For this purpose the in- 
ventor employs an arrangement comprising a framework 
or yokes, with retaining-plates mounted thereon to slide 
toward and from each other. The plates are operated 
by cams journaled upon the yokes. 
PRINTING-STAMP.—Joun W. Apams, Pinebluff, 





Not only is a full movement secured for 
but there is no obstruction to a full view of the 


movement on the ollector-arm passing, whereas the filet 
cating file-bar. 
second hinged strip is turned back when the collector- ' = 
: the file, 
act passes throngh, being closed afterward by its own 
saw-teeth. 


weight. 


Engineering Improvements. 

FOR LOCOMOTIVE-ENGINES. 
Camden, N. J. 
independent motion, the stroke of 
the exhaust-valve being fixed and t 


A link-m« 
ro! the admission-valve. 


VALVE GEAR 
Groner B. Envy, 
exhaust valves have 


The admission and 


at of the admission 

tion ie actuated by an eccen- 
mechanism to The ex- 
is operated from the eccentric mechanism to 


ve variable. 
con 

sust-vaive 
imparta full etroke to the exhauet-valve irrespective of 
the position of the As the ex- 
hanst-valve bes a full throw at all imes no back pres- 
while the steam is 
not 


eccentric mechanism 


eure is liable to occur in tbe cylinder ; 


fre 
take place until the 


ylinder, as the exhaust does 
he end of ite stroke. 


to expand in the 
piston nears | 


Wiss KE, Carr, Springfield, Vt 
with a valve-chamber and a sup- 
f the explosive mixture from 


GAS-ENGINE 
This engine is provided 
ply 
the eurply-pipe fo th 
In the 
which 


ther end being 


pipe The adimission 


valve-chamber is controlled bya 

supply-pipe is a throttle-valve on 
a epring-preased arm is held by one 
This arm can be adjusted 


rotary valy 
the 


end, th 


stem of 
free, 


along the throttle-valve etem. The governor used com- 
prises two disks on the rotary valve-etem, one of the 
disks being fixed on the stem and the other mounted to 


d turn with the Weight-carrying 
disks. On the elidable diek is a cam 
f engagement with the arm on 


slide on a stem 


eprings connect the 
which is normally out 
the throttle-valve stem, but which swings the arm when 
disk other disk. The 
can be started without adjustment of the 
topped simply by switching off the current 


the slidab! moves toward the 


engine any 
valves and 
to the electrodes 


Mechanical Devices, 


Yates, Near Mill Grove, Mo. 
charne consists of a sta- 


CHURN.—Caanies E. 
This operating mechanism for 
tiocary guide on which a crosshead moves, provided 
with projections adapted to be connected with the dasher- 
rod and with a loop extending transversely to the guide 
\ pitman is connected with the croes head and extends 


Crank mechaniem is connected with 


through the loop 
Lhe pluban The device enablee the dasher to be oper- 
sted aniformiy with smell expenditare of power—and 
therein lies hief merit 

PITMAN < CTION. Davy ©. Laneen- 
recren, Piainvir, The bearings of pittien. of 


mowing-machines are pubjected to mach fricden 
sogn-BecOme work so much that the parts must be read! 
jn@ted (© prevent lost motion. The present invention ts 
i¢digned to overcome the difficulty. Keys of groduated 
widths are used whieh are euceessively inserted as the 
In every case the key aot only prevents 


weer increases. 
the adjacent edges of the bashing from being brought too 


Vehicles and Their Accessories, 


VEHICLE AIR-BRAKE,—- Wittiam J. DonaLpson, 
Jn., Avenue Hotel, Galveston, Tex. The inventor has 
devised an air-brake which is especially adapted to bicy- 
cles, tricycles, and similar vehicles. The merits are 
a great ease of application; a powerful application of 
the brake; a quick release ; and an accurate regulation 
of the force of the brake. The device can be applied to 
auy ordinary bicycle, without marring the appearance 
of the wheel, 


AUTOMOBILE. — Wina1am O. Sannes, Stamford, 
Conn, Mr, Barnes has devised an automobile in which 
the propelling power is distributed from the motor to the 
four wheels, or to the rear wheels, or to the two front 
wheels, a gear being provided by means of which the 
vehicle can be readily and easily steered, when the front 
wheels are used as driving-wheels. The running-gear is 
so constructed that the driving-wheels, front and rear, 
are spread apart from the ground upward. One of the 
novel features of the invention is the use of a tabular 
stub-axle carrying a drive-sbaft. and provided with an 
inclined hinge, the axis of which intersects the ground io 
the plane of the wheel. The inclination of the hinge is 
euch that the weight of the wagon will create a tendency 
to straight running. 


Optical Instruments. 


PHOTOGRAPHIC CAMERA.—Jacos Scuavs, 
Logan, Utah. The invention relates to improvements 
especially applicable to cameras of the multiplying type, 
whereby the size of the field covered by the camera in 
changing from one exposure to the next is equal only to 
the size of the sensitive plate. The camera has simple 
and efficient means for projecting the sensitive-plate 
support or frame away from the carriage in which it is 
mounted and for reciprocating the carriage laterally on 
the base of the camera. An improved device is pro- 
vided for con@ning the light-rays to the size >f the **cat- 
out” or mask. A glass frame is so arranged that the 
operation of inserting and removing the plate-holders or 
ground giase will not jar the camera. 


LENS.—Rosert D. Gray, Manhattan, New York 
city. Each element of a photographic objective con- 
siste usually of a convex lens of crown glass and a 
concave lens of flint glass of higher refrective index. 
In urder to overcome the spherical and oblique aberra- 

increases in this combination with an in- 
crease of aperture, Mr. Gray constructe each 
element with a convex leus of higher refractive index 
than that of the concave lene. Besides redocing the 
spherical aberration, the combination relatively lengthens 
the focus of those rays whieh pase through the latitudi- 
nal section of the lenses, thereby reducing astigmatism 








bushing cannot be clamped too 


hear logether, so that the 


to a minimam. 


the clamps are designed to contain an absorbent material 
for healing agents. The inhaler is to be used for the 
treatment of catarrh, asthma, bronchitis, and like ail- 
ments, and is to be worn particularly at night. 


BED-COUCH, — Joun Tompson, Brooklyn, New 


N.C. The invention provides a printing-stamp with 
rubber type, having a great number of printing data as- 
sembled in compact form and so arranged that any line 
of printing matter can be quickly brought into position 
to make an impression, thus obviating the employment 
of a ber of stamps on independent holders and in 





York city. The subject of this patent is a bi 
couch and bed which can be quickly and easily changed 
from a couch to a bed of a desired width and is readily 
changed from bed to couch form. The couch comprises 
end frames on which side extensions are mounted to 
swing. When it is desired to convert the eonch into a 
bed, one or both of the side extensiotie are raised, de- 
pending upon the width desired for the bed. 


PROCESS OF CURING AND SMOKING FISH.— 
Horace E. Krrsy, Rock Bay, British Columbia, Cana- 
da. The fish after being carefully cleaned and sliced 
into cutlets, cured with eugar (without the addition of 
water), and thoroughly washed and allowed to drain, 
are hung on nails driven into long sticks ; and these 
sticks are hang up in the smoke-house, which is an 
ordinary building made of rough timber and tightly 
battened up. The process is said to be cheaper than any 
which has been heretofore used. 

SHOE-STRETCHER.—Cuaries W. Crozier, Man- 
hattan, New York city. By means of this stretcher a 
shoe can be simultaneously stretched at the sides, toe, 
and instep, or the toe and instep ¢ can be stretched with- 
out stretching the sides. 

DRAFT-DEVICE. — Joun Commisky, Manhattan, 
New York city. A series of hoods of special form are 
arranged to form a complete circle around the stack, 
partitions dividing eath hood longitadinally into two 
compartments communicating at the top. Draft-pipes 
in the stack communicate with the interior of the hoods. 
The top and bottom plates of the hoods are curved to 
reduce the frictional] resistance to the wind passage. By 
means of the partitions, the wind is caught in each 
hood in whatever direction the wind may blow, 


DRAWER-EQUALIZER. — Witasam Besse. The 
purpose of this invention is to provide means for equal- 
izing the movement of drawers in furniture for the 
sake of securing uniform movement and preventing 
binding, The ander surface of each drawer is provided 
with racks which mesh with pinions connected by a 
common shaft. The racks can be formed in any de- 
sired length and subsequently cut off to suit the size of 
the drawer. 

PRINTING-PRESS ATTACHMENT.—Max Snyper, 
Beatty, Penn. The inventor has: devised a frame for 
placing the forms in position on upright or job-priuting 
presees. Heretofore the task has been one of considera- 
ble difficulty. The present invention erables the form 
first to be placed on the platen and held there by hand. 
Then by driving the presse sufficiently the form can be 
engaged directly with the form-holfer to be held there- 
by. 

CEMENT-CURB MOLD.—Curtstorser H. Watson, 








Riverside, Cal. In forming cement or concrete-curbs, it 


racks. The device is particularly useful in banks, offices, 
and the like, where the saving of time is to be taken into 
consideration. 

SKATE.—Hveo Hanpwerk, Brooklyn, New York 
city. This skate has four independent ranners arranged 
in connected pairs—two at the heel and two at the toe. 
Each pair of runners has more or less elastic connection 
with the body portion of the skate; and each runner may 
be conveniently removed at any time and replaced. The 
construction gives the skater better purchase on the ice, 
particularly in long-distance skating. 

BED.PAN.—Harariet D. Goopricn, Angusta, Ga. 
The purpose of the invention is to do away with the 
unpleasantness and discomfort of the patient's lying on 
the back in contact with so much cold surface. The de- 
vice is constructed with due regard to sanitary princi- 
ples. 





Designs. 

BADGE.—Cart F. Kasiscn Manhattan, New York 
city. The leading feature of the design consists of a 
shell within which is a pebble. A beach scene is painted 
on the shell. 

HEEL FOR BOOTS OR SHOES.—Josera PErrone, 
Manhattan, New York city. The heel is vertically 
fluted or channeled to add to the appearance of the 
shoe. 

BINDER-TAB.—Frank Tarr, Brooklyn, New York 
city. The binder-tab is a simple, ingenious device for 
securely binding together all kinds of sheets. 

LINK CUFF-HOLDER, — Gzorner KALKBRENNER, 
Manhattan, New York city. The holder is designed se- 
curely to connect the cuff with the cuff-button, a hook 
being provided to engage a button-hole of the cuff and a 
loop to engage the button. 

NOZZLE.—Wituiam H. Dewar, Manhattan, New 
York city. The designer has provided a simple device 
for use on public drinking-fountains, to prevent infec- 
tion from contagious diseases, by doing away with the 
uncleanly cope generally used. A stream of water is 
caused to flow into the mouth from a nozzle, a guard be- 
ing provided to prevent the mouth from coming in con- 
tact with the nozzle. 

GAME-BOARD.—Epmuunp F. Hawks, Yaphank, 
N.Y. The game is played by shooting a ball through 
one of a number of arches so that, if possible, it shall 
strike one of a number of posts or a bell suspended in 
the line of the longitudinal axis of the board. 

Nore.—Copies of any of these patents can be far- 
nished by Munt & Co. for ten cents each. Please state 
the vame of the patentee, title of the invention, and date 
of this paper. 
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Automobiles built to drawings and special work done (Bee mete at ené.cf Nat chout cus tr toll out. eam separates, . A F. Willams Ss a Rati ie 7S 

- . o about co yd SE ree ewing machine < 
romptly. ‘The Garvin Machine Co., Spring and Varick pies of these patents.) | Gate houses, endless screen for, G. BE Whitney... 658.196 Lailion..... .- ase errapaye oy — Lit * * 658,014 
treets, New York. aaaintoaaan on @. aun qossine, cores, ©, S- Pac “ so? gant ohbesie 668,116 | a orerseamina, 5. ii. Hi. Perel... . O6T. W283 
cooler, € raren....... . gonera: or. genera- @ tixture, wind w i 
rhe celebrated “ Hornsby-Akroyd” Patent Safety Oli Air for i industri rial purposes. gppenetee for reheat- regen tor. Shade roller for windows, porches, ete, KB. F. aay 
built by the De La V o Ref Mi ing com ~— y i Wie MID... cut cto<sa scans (87, Glass, hine for molding articles from molten, Meagher. 658,091 

gine is y ergn Tigerating Ma-/ Andirons and screen, combined safety, L. W. vy Se Be BOMAM........- 0.0 sseressesersssnereaceeseeres 658 Shaft coupling disconnecting gear, . Van Gyn... 668.52 
nine Company. Foot of Bast 138th Street, New York. ite Seat op TE emt. te 658.295 | Glass pipe molding machine, 8. Jones... 658,088 | Shearing machine, animal, C. ag mer Ub8 UM 

Angle chair or fitting, G. A. Weber...) 7! 658.098 | GO-cart, folding, J. Rosenthal........... Sheet metal, .Spparatas for AA. “designs 

rhe best book for electricians and beginners in elec- Baby walker” B's Seti p Abang J. J. Wood... 658.100 gon — - wy MS H. Mss ah ™ N. th. ova . ‘ eevee 658.082 

city is “ Experimental Science,” by Geo. M. Hopkins. ped alin b ~ a ig | Po ebeapopnoeooeanee 658,128 | Gra hophone re ' 3 r¥ i; Petit...... 8 cot metal bending machine, . Thomas...... aoe 
By mail, #. Munn & Co., publishers, 361 Broadway, N. Y. > ote We Je bho cones SED g a he se. kM a ha i Shirt: apparel, *. Te, AGUA. :anae- ebm ies peta 

1 eet criel r daily, L. H. Joh : reenhouse LF on, A me 7 Shoulder bra L.& 1 
rr Send for new and compiete catalogue of Scientific | Bale tie, Cc. E. Ma se some a eee — Ste by Guns apparatus for sapplying charges to heavy Shutter reanenee. M. et ood wort! 
and other Books for sale by Munn & Co., 361 Broadway, sath tub wat Kins —_— Guns. tA, for piv f curtriges breech. —— Signal. J M Salen. 
New York. Free on application. Spe eecnidar nes loading. A. Bilfvereparre ” 957,965 | Skate, i Hunold.. 
-P a We Wimmer... -.........nncoce 658.216 | Handle. few handie. Siats to canvases, device for attacl 
ee rere sed hfti: device. bos tal, KE. &. Manger : jarrow attachment, J. D. Whitten. -.» 658,206 Phail....... eaneanees seeveee HOO 
= siat. Rawards Cc Timmons + arte + oe Hat Guiching device. nas tay kc * $58 208 stip socket, H. R. Hardenbarg. cee cccceccccecceeses 668 06 
it tightener, C. Co! Ri terme vt n e aylor. How compressor @StIANG. . 0.0000 ceee eocccees 668, 167 
e Jed tightener, Cola Heater. See Feed water heater. Solar heater. Solar heater, H. Tudor...... ~ sponppetconsevese seuss 81 
Bicycle brake, H. Parsons......... = ** 68. jinge and storm window canener, combined Soldering machine, can, EF. P. Holden....... voes OGB176 
Bicycle stand, C. W. Warner... brit 57.473 blind, R. W. Harlow..............-.600ceeeeee 658,269 | Sower, broadcast seed, B. F. Howard............-. G891S 
Bicycle support, P. A. Shanklin. : 48.023 | Hinge, couch head, J. T. Seng. 858,125 | Spinning and Catering frame, A. Mason........... 658, 154 
Blanket fastener. J. 4. B. Murray S58 115 inge, spring, W. Gerwein 7,982 | Spool stand, 1. C. Limcoln......... 6... c ec ceeseeeene 658, 186 
lowpipe, F. Sppidel..............+.++. 668.201 | Hog trap, H. N. Sm MINIT 658198 | Square, adjastable framing, 8. J. Hester hecsotnee "668,262 
Joat, hand propelled, D. M. Pfau eat oisting apparatus, Cook & PIMEEDY Sass se.cecseee 658,30 | Stacker, straw, P. Boger e+ 658,002 
Boiler. See Steam botler. Water tube boiler. — mh Leib gad 658.194 | | —-_ ~) 4 2-~-E 658,085 
»k, manifold sales. M. Wild . B85 OOK ON CFE, UC. LID... nn ccc cccceeccccccweenereneee . anc e@ Spool stanc 
HINTS TO CORRESPONDENTS. Boot or shoe shock deadening — ek ae — | ~~ bg 6° ggdtpeenpenennapten Ss | Saree trceting spyerates, C. B. Deryen...... Sas 
Fe OC a DETR EER Rep SV oe bt? , , G. Bee. n ns cenereceees eevee GOB, Oiler . Cain, - ; see 7,012, 667,91) 
Names and Address must cooomnqeny 2 letters Bottle G. W. ¥ou ee ee a. orseshoe sharpening device, J. D. Leciere...... 658,152 | Steam boiler, E. N. Janson severooeescocecees nen by 10 

or no attention will be paid thereto. is for our | Bottle carrier, EB. om N Giarkson |. 7 °7'°°°"'"""""" @§a'995 | Horseshoe, soft tread, J. Riley.............+0++.0e+ 658,221 | Steam boiler, Ll. Sedewick........ .......se00e. --» 658,086 

information and not for publication. Bottle filling machine corking attachment, G. W ose coupling, K.P. SBAW. «5 o-oo. escces seers 658,045 | Steam boiler, Thompson & Muhring 656,900 
References to former articles or answers should Rh Te ein sabethd ini» vknbbachatedantsddh ; aan | eee noel. ee W. Mathen............ Ss, 148 | Creame ex inders, expansion compen sat ing cre 

i t ~ oo umber of tion, | Bottle, non-refiliabie, P. i; tence... “145 | Hot air register, H. Symonds,.........-....+ ss++ 658, 165 for, Aw 4 es G8, 015 
give date of paper ea poe ques’ Bottle. non-refillable J. Gottheb r ouse. dy eee | Steam engine, HW. & F. O. Ball. i : 
anquirsece not answered in reasonable time should | Rortie, non-refillable. W. a. & T. A. tail... $a.213 ndex, card, F. Macey.......... sablesinnnantibensaase 658,153 | Steam qeneraior. Des Vignes & Cloud............, ri 

repeated; correspondents will bear in mind hone Bottling apparatus ailing head, EK. E. Ford. Indicating tabiet. “e is ne. 658,163 | Steam generator, R. Fiedler...............-.... ee BOBO 
some yo “x not : —— nae - r 4 458,210, 658,211 —_—— See Electrical ‘indicator. “Train indi- | Geenee ge moor 5 parator, J. . Thornycroft..... 6b7.958 
though we endeavor to reply either by iter x. See Miter box. Stuffing box. eam motor onseon ++e+ G58,014 

or —_ * department, each must take his turn. Box making machine, metal J e. J. &. Stokes.... 658.029 Inking 1 ped, Se INE, occongsccccgnapece 657,961 Stocking or hose supporter, L. A. Crockett........ 655, 170 

hase any article not advertiscd | Bread raising apparatus. J. D. Bell................. 658,229 | Insect escape and ventilator for window sashes, Stopper. See Screw on stopper. 
Buyers wishing to pure on, | - 
2° bar columns will be furnished with addresses of | purifying, G. N. Vis 658.908 | y neoei Secon G. Gestion (Shae a sasdbinee rpm fon. 0e4 Stripping ms ‘i re attachment, W. I. McA lites toa ats 
TOCETOTOICeC TCE Tet eet eee Dir c » . 2 
1s anufucturing or carrying the samme rity Fy eating porpowes nchine for ink: | Framing machine, Rissaawaber =. seit | Stating boas cts Conroy ens” W-¥. McAUeY Goer 
Special Written Information on watters of | Broiler, meat, S.A. Morgan...............--..+.0+0- ' Jack. See Rod jack. Switeh. See ‘Biectric current switch, Railway 
jersonal rather than general interest cannot be | Buckle, LW. Lev 185 | Jot. See Universal joint. na hee 
expected without remuneration, Buckle and snap hook, combined, W. W. Sempie. oon ~~ removing fiber from and finishing, J. 0 |S use Eaiauston tote, a eo. BR 
: uggy to siding device, L. L. sh Gree cece ceccce, QBBVGD | ep MAY sere ce sereeressenecsssrsssenrenness i5S 3 | otatabie center ior ¢ ming, ° : 
= 4 snrte on * yn gay Bung, barrel. G, Smyth... .......+0+ = segcessccece eee Knitting machine stop motion, circular, W. J. Schroeter... conseseeees OBT.96 
to may at the office. Burial, apparatus for preventing premature, C. rare Tag making machine, G. W. Swift, Jr..........: 658,07" 
Books “referred to promptly supplied on receipt of Sie teen tantitin a: ctumettihimianmemanninnn 658.247 _ aes, gunenaten. ©. i. Gardner.. th oa, 5ee 7 peg 
price Burial casket, P. Herbold, Jr............. sssssese0s 261 | Lamp, MIRON... ...0s0reennseerevererereeses 6.173 | Tanning and dyeing process, combined, F. W 
Minerals sent for examination should be distinctly | Burner. See Gas burner.’ : + me m4 vapor, W. H. Irby.................... 567 96 Wartenberger,.. ....- seen eecesessecene ee A568, (32 
tarked or labeled. Bushing, faucet, T. Pend ergast ee 658,070 a ~ Rw swinging bine or compartments, CA. Teaching device, music, “MeLaren...:....... 657 
But'on, upholsterer’s, J. A. Young .............-- G5BO00 | BADD... 02.620 ese cence ess eeeees eee we cnes 658,310 | Telephone relay, W. G. { Fmson srencsvasesoes (bai ‘ 
“ Cabie grip, G. C. Niles............--.++. * 468.219 Loading operptions, means for checking up, | Therapeutic device, A. W. 
(7967) I. W. C. asks: Can a balll (steel | (lchdar, A.W. Seger metronome 657-916 | tocomotive sanding apparatus, Hi. ii. tiwft.* ..: ‘Sa Ree ie 
. . Bry 7 alendar, A. Steiger... ........-.0000e - 658,028 ” - ’ 
or any other kind) be made so round, and some flat sur- | Calendar, A. Zachrisson................. 658,309 | possi big, th BOF vcccccce cocccescoses | te: spotor. F. a Kimball... - 
agp | Loom, L. W. Chandler.............++. ie > e. 
face made so smooth, that there will be no friction Saeed eal Wet Be eeeosaase***°°° SEEM | Leees, 5. OOUUINES...0.-ccccecz nce: voces tevaeencneess | Tin, making phosphor, G. Berthold... 658,230 
«cd by the ball rolling over the smooth surface ; or | Car, G. A. & K. F. Dunn..... ....0.-00+. «+90: I, 65g oom filling changing mechanism, E. 8. Stimp- = Seertner nana aie aan 
’ Dem t —«-—«sGIBABn. _. cocccccccccsescs sosccressasenscocesceceese COU, ocr eeeerececscsves enw 657 25 
would there be friction by their not being ‘ectly round Car, C Roe veh i—o—omritvwa...... -- SS Loom | picker stop mechanism, D. ‘Young Tobacco curing process, ©. F. Smith.....0..... 658,047 
Car bolster, Williamson & Pries - -. B27 CO C ryt 
or smooth? A. Friction cannot be entirely eliminated in = peabe. F. Thesenaerdes és Uibicnaccee** .. 658,336 aa, are warp stop motion for, “6 oldweil " (668.237 | Pohaer cutting machine, N. =~ consst extrac: asd 
ei BH GAT BPG... wee e recess ecee sereweserrececes Ay) ke 4 
rolling bodies, however apparently perfect the surface of | Gar brakes, caouiahan aye ke ‘dem: 656,236 Looms for weaving, double pt pile fabrics, indicat- 1 oh for, Hughes s Kae cprtssuevennenens 658,178 
ball and plane may be made, bat it may be made so small OR... 0 2ror-ocarennnnss nseceserecceres sonesesens =. I reator, G. B. Es oy, & W. Kap a Raareshs apbienticets (oak TR? 
™ Car coupling. W. ¥. Richards.......-.. ’* ¢58.073 | Lubricator, G. B. Esse : ~~ eR prseencecteeceeseeseesers OBB 182 
as to be practically immeasurable and less than the | Car false door, G. 5. Sas ata Crus... «++ 658, —— LA ge | bases gaterernssecses nesters ts: 658,015 | Bor pia. A. 72: 4 Steffens. stteneenee teeeeresenenns 68.086 
. . . . ‘ ; ay. , 0. B TOeee eee Cee eee b 28 
ai friction on the surface of such rolling bodies. — | SSE Jealfwaye W. fs Van Dorn. St | Maqnetam eatate trons Grin, biaini: GN. gy | Trac eurir, FA: Pradhan ©. 
Care, dashboard sign for street railway, T. Mil- : Mail bag catcher, railway, J. Kaiser................ i Train indicator, Six & Dail 658,200) 

(7968) G. W. R. asks: 1. An armature “ 658.158 + ao ag tg yl — hine, F, G. we.. 7 me xT. = preventing Cues &. L. A. ' 

; a ery easure, tailor’s, G. Frega.......... ,arinda y Guio . . 658,174 
oil as in SUPPLEMENT, No. 641, but witb only eight coils carbureter. G Ww. Atkinson... : bry} easuring instrument, electric. J. Harris... Trap. See Hog trap po 
caciyhaving 9 convolutions of No. 18B. 8. single conon. | Carding machine stop motion, Brady & Choi |, | Mechanal iotor, WW. "heaguas oo Tube ctter, li. A Benelli...” heat 
covered magnet wire, about 15 feet of wire in each coil, Cardin nore 0 Ose oe ek i onah ib anes... os | Metallic suifids, or WW. H. peearee 1 ric ‘#5 | Tubular casings, machine for fillin mboden. 657.405 

J v4 ‘machinery, wool, Leach & Hepworth... : 
would it work all right wound this way? A. There is no g erriage ue construction. steam, Rc. Mudge war EB  - "Sn barton apparaiis for 657.911 Tens shest bolder, 2. a. oy SE aay 
reason why the motor should not work all right, but there | Gelinas’ means for suspending or supporting, Meter. See Electric meter. weighing and de ive tases pasewl: fe for. it. Havens... TAs 
is no reason also why it should not give you less power. ae iaaking apparatus ¢ 7.923, livering, A. Bw bt... — . » 658,053 Typewriting machine, K. &. Barney... cei. Oi 
You reduce the magnetic force by reducing’ the number | Centrifugal machine, W. H. Cook : = an Sawmill. BY nami ers eoswthine noe Sy pg POP Sees ies, 960153 
of turns on the armature. 2. Would it make any differ- | (hain. p RG Leva | Mining machine, H. J. (ramen PRET 608,008 Umbrella stick and billiard cue grip, H. Mendel.. 158.042 
’ . 4 niversal join OCOTBOIBKL. ....000cccecenee 658,057 
ence if the coils are not exactly the same distance apart ? | Chair, J. M. Germanson.. Mirrors, absorbing, the carmen > * =e , 658.321 | Universal {oint: Pe mnnpnepanmmesg 658,065 
A. No great difference. ‘They should however be | Check book, ii: Hi. Brown. ita SAE APOE dsiak .s0sn ca0késvs cthcdbansenneeee *: @a.7g | Valve, gas engine, A. A. Lasier. te ate 657,985 
« 71 > a ye 
equally spaced. 3. How much wire must be wound on | Chemical apparatus, F. K. K. Erfmann gis 25) | Mold, W. F. S| ere ere ‘ee 2+ O80 vara cone pein oo Sevens, Se S. G.'Wulbern. rae 
Ci t controller. C. C. Webster. po Motor. See Mechan otor. Steam motor. 
magnet core, the some as in SUPPLEMENT, No. 641, and | Gi<tern cleaner, J. T. Hindman 558. Tide movor. von eee fe esse seo ecensenshot EE 
. J. T. Hindman..... ° . oeceeces 58, Cts 
what size wire? A. Wind as described in SupPpLement, | Cleaner. See Cistern cleaner. 259 | Mad guard, TJ. a ladtiessisvonsdagtneanhios Vehicle: motor, C.'T. Shoup........... aamanaien (45 
No. 641. You would better rewind your ermature if you | (2c - Fight one J Ay ‘4 . ti Music leaf turner, KW. Eaton... Vehicle coring A Scbaber Wood.:...: Sees KA 
. a aa One | ¥ CICS, BPTI, An MORMUUVOEEL. «cei cence nrawuewwnee we) 
want a motor like the one described in SureLemeEnt. | Collar blank folding mechanism, G. Reece 523 | spare Ps Sees. S self playing, J. W. Whit- , Vehicle wheel, motor, C. G. Ensign.... 668,249 
J. ‘ Vehicles, automatic onutapump speed governor 


, Compasses and calipers, combined 7 
We have to say a great many times, do not change the Tr s  nphpeenescsgeuse 658.011 Naik ape heading apparatus, ‘A. 1 Brigham. 658/208 for electrically propelled, H. P. Parshall " 648,117 


printed designs. It is not likely that the change will be | Concentrator, J. W. Pinder... ‘ear 658,120 | NOoktie support, D. K. 638.218 | Velocipede wheel rim and attachment, E 
77 eCaslin. 658,00 















nee sugar coating 

an improvement. The designs were made by men{of ex- 6 Wh se neiderteernis eesecsee B Best en's Fen Veneers, manufacturing articies from, C. Witt 
perience and skill, and are right as they are. Any change | ¢ sopyholde AA eg SS | Nitrogen compounds, “manufacturing. TEES eat Ol 
is likely toresult in a reduction of efficiency. 4. Is sin- | Cotton press, M. Swenson. ony 658.050 Nut = oe, pheaantgen rs aanganpnent tae 658. Ventilator, T. ©. AVOTY...02. cose serserascsesersenes is 
gle cotton-covered wire the best for motor, or is the yaa gg Sg ER "Hiose coupling. me 7 Onion pulling machine, R. H. Smith. V Vecsel for carrying passsnwers, A “aig bipoy Secteua 
double the best for motor? A. Single covered wire is , wer cqustins. ; eee oie’ Gpgsunssers Se Sf qo seeeseees -++ 631-919 | Voting machine, ©. Christensen....... paiae ales 
r ‘rusher and pulverizer, Shaw & Lee............... hs } a * ate 18 . WwW. Weber..... wees 
good enough for use in # motor to be ran with eight cells | Crushing and pulverising machinery ehh 6gz.sas | Oven. baking. GB. Moon. «is ion g sss: Seas Waron ae a? Anes nos pando . 
- battery. 5. Is a commutator with eight segmental parts | Crushing machine, E. Reynold 7.968, 658.071 | ' Pad e +>4- king pad. : gs igs “*° | Wagon unloader. W. Barclay...-.....-.... aba 
5¢ ine b diameter r, % inch wide, large enough for the above © — | fruits or vegetables, Stew: ” 66t. 966 | Pail cover, sap, A. - A. BMD iss viv crcccccsscsesesessese $58,099 4 very Le me dparent > 20x, D. K. Puilis...... 
motor? A. A commutator with eight segments and | Curler, hair, A.C. Moore ‘ En ea Fe . Water closet bowl, U. Bebiflli..... .ssescsescscesss 
eight colle of th ‘ , MK : Curtain fixture bracket, “sdjustable, J. A. Moore. 668.113 | or ¢ — pease corrugatin and creasing device, H. 658.024 | W ater tank, M Shapiro. _ oc taieaveddll ; 

e same size as when twelve segments | Curtain pole bracket, C. E. Fullerton.............. 005 | paver Sood cutsiun and scoring machine, Hi. B. | Water tube boiler, Casey & Hedges. apy dns 
are used has only two-thirds as many torns as in the | Cutter. See Thread 4.44 Tube cutter. Smith ’ 558,025 weer wheel, J. W. ig ae .oe4 eenpenes 

sap emnk ukahennstgecedhananehaeasbmnneessncb wee Py 


* 
rig Display rack, rug, VD. C. Maim...... ...cce-eseeeeeee 658,041 | ’ sia 
original design, and therefore only two-thirds as mach | Ditching machine, G. ¥, MeMurry.. rT 6BT, 04 | Paper making machines, op rota eaning «4 299 | Well boring apparatus, A. & A. Fauck, Jr 


power is produced at the armature. 6. What does this Door fan attachment, K. Pest --- B77 | Wells, ete., treating deep, W. Mooney.. .. 
. 658,122 Peper making machines, wire web guide for, T. 658.260 Wheel. See Vehicle wheel. Water wheel. 
















. Door stop, G. H. Rogers... 
mean —3) ampere hours on battery? A. Thirty ampere | Doors, housing and Pargastry C1 EB. Rider. cocoa gta couse suseesenenscs 657.900 | Wheel, P. C. Campbeil....... +++» 658,254 
hours means one ampere working thirty hours, or any pean Eine sand themes 657,991 Peat, machine for treating, A. Rom................ 658,281 4 ay re i J. Dipioek ,, See ie ay Oe KY 
0 B pissue) ..... ILS 
number of amperes which the current has working long H. Phelps............. ane 7.990 | = be used as fuel, machine for eventing, : * @57.907 | Winding cops or balls, apparatus for, 5. w. 
Draught rigging, P. 80 ‘ 657.983 | ben, Sieiaie. Sh. WGNGD....:.ccsse-cae-c2220++000 RE Wardwell, Jr. (reissue) rec teees 





Windmill, J. H. Riekman........... a 
Windmill, EK. steude eececeses 


enough to give thirty when the amperes and the time are | Faw press, H. & O. bans 
Photographs, coloring, P. M. C. Grenier- ae (658,257 Windmill, 0. J. Ziegie 


» 658, 187 | 
multiplied together, ‘The battery for this motor will | Drawing board, G. Photographer's exposure scale, ft. J. Ha 


(58,072 | 







































































a five amperes at best working strength, Five | ~~ ee ora ares. ss baad: 58.081 | Pietares, apparatus for disiyins living, R. Ful- sentein Window ee Oo. Me eur. ae 7'O4 
multiolied by si q t rill Duplicating apparatus, A. B. Dick...............+-- FR AT a ie a ee 9 ire cable, manu facture of t 7arson..... G68, 116 ; 
oiaeay 7 oc eee thirty. The battery will in such Sunt querd, ge > ae haces quien peel 57.979 | Pile driving machine pile holder, J. G. Faicon.... 657,980 | wit? cable, mana facta ha a fea ii 
a case be exhausted in six hours. 7. What horse power! Dye and making same, brown cotton, Abel & | Pipe. See Blowpipe a | Wire stretcher, H. Jacobs 2% ton 149 
would this motor be? The armature and magnet core | lp eee TE nes wigs Pe (658,055 | Pine ~ and ples. combined. J. Fy meal yA 658,313 | Wire stretcher, RK. Thomson, JP..........0006+ 58,132 
we ti ete - Dye and inaking same, brown sulfur, Schwan & S—.. ° « 658,013 | W004 filling compound, E. A. Meyer 668.711 
1¢ same as in SUPPLEMENT, No, 641. A. The horse pO ern re | Pistol magnsine, — A. Hoffmann as iene icity Giale 658.010 bate ~~ eed machine brush attachment, H. 2 
er is determi ma: EB _ | Dynamo speed regulator, P. W. Alexander....... 7.908 | ° on. petal tial eta 58 OF Marles....... vee + 658.270 
, suiaes éo follows : Right celle of the bat Easel or other arcicle of furniture, intercon- | tA itechies radial, Newion & aah Sr Wool drying ap aratus, T. Ender et 658, 10 
ive about sixteen volts. If they aredrawn upon vertible, J. H. MilliK@M........-+00e0--eeeeeeeees 272 | Plow, gro Shovel cultivator, J. W. Gooding... fos 146 | Work support, Robinson & Graves .« 658.191 
rate of five amperes, the output is 16x5=-0 watts. Electric conductor. an J. Butter... .....eee---ee e+e 658,192 om host i A. ihomeer..... pan neers ** es.263 | Woven fabric, R. Johnston....... oes HO, 65H, Is! 
\ ’ Electric conductor joints, metallic cement for, -% Lic despatch system, Bavier & Hawkes vores fabric, W. M. Stevenson, , 668,205 
ow 746 watts are one electrical horse power. The bat- We, hy MER acc occavccdpecc> -coscssempambacesacse 7,919 | Pneumatic despatch sy ° 658,102, 658,103 X-ray apparatus, coin controlled F ingame 658,018 
tery will yield about one-tenth of a horse power for six Electric current switch, alternating, B Hopkin- esanes | Post. See Fence post. Yoke, neck, J. H. Youngen. piocsonseae- ober 658,079 
bours, Electric furnace. A. ii. Cowles. o-oo sco. 658,315 | sod, or — matin Cc. gy - CR 658,312 
- Electric machine, dynamo, M. ii. Tiurreil........ tio8.0 os. 5 ms pe apa DESIGNS. 
(7969) W. BE. H. asks: 1. How could [| Hlectric meter. J. Harris............-...----.--... GLB | PION. sttter, L. Is Prescott. asm 
, eal Electrical current indicator and recorder, maxi- reseure a Ate Bie 5 CORI ne +e cee eneenee 9g 
make a liquid air 1 Printing machine, J. L. Firm.........-..- 655,20 | Angle coupling, H. G. Thompson. 
"= motor at a moderate cost? A. We do tmomnen. Be C. EUMREMRUOR 5 oa ons onan canna sereee es 014 Printing machines, sheet feeding attachment for Antirattier, F. BK. Judson 
hot know, since no such a thing has been put upon the Embroidering machine. KJ. SHagessem...-...- tenes tencil, DE cionnoncneseaaanecsacutabees’ 657,920 | Baby comforter, C. W. Meinecke.... 
irket as a li Engine. Geo Gas commen, Ce a | propelling and steering device for ships, pneu- Badge, J. M. Molloy. 
as a liquid air motor at moderate cost. 2. Where gine. Rotary engine. Steam engine. SEE MEER soins ccsscccescccoseescooes 658,205 | Bele Le AK  eepobie 
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American School of Correspondence, Boston, Mass. 


82, USE GRINDSTONES ? 


lf so we cun suppry you. Ali sizes 
mounted and unmounted, always 
kept in stock. Rememoer, we make a 
ialtyof selecting stones for all spe- 
cal | purposes. £3” Ask for catalogue 


The CLEVELAND STONE CO. | 
2d Floor. Wilshire, Cleveland, 0. 
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here are Two classes 


a 





of farmers in the country--those who read 
HOARD’S DAIRYMAN and those who don’t. 

) Those who DO read HOARD’S DAIRYMAN 
are the prosperous, intelligent, energetic kind. 
They wouldn't appreciate it if they were the | 
other kind 

They buy everything that any other farmer 

does—because they are Farmers first and 

( dairymen afterwards. 

) That's why HOARD’S DAIRYMAN pays adver- 
tisers so extremely well. 


HOARD’S DAIRYMAN, 
Ft. Atkinson, Wis. 


. ‘Hawkins’ New 1900 Catechism”. 


OF THE STEAM ENGINE. 
PRICE, $2.00. | 
Postpaid to any address. A practical book on | 
engine running, valve setting, ete. Strictly up- 
to-date. Money refunded if not satisfactory. 


| 











BICYCLE TIRE REPAIRING.— THE 
Mending of § Single Tube Tires — A practical article ilias- 
trating the method of inserting pesebes and plugs with 
pliers and pluggers, together with rubber band plugging 
and the use of puncture bands. 9 illustrations. Con- 
tained In SUPPLEMENT 41102. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 


DEFIANCE REIN, WORKS 

















NOW READY. 


Gas Engine 


Construction 


By HENRY V. A. PARSELL, Jr., Mem. A. I. Elec. Eng., 
and ARTHUR J. WEED, M. E. 


PROCUSELY ILLUSTE:ATED. 
Price, $2.50, postpaid. 


This book treats of the sub more from the 
point of practice than that of theory. - he principles of 
operation of Gas ies are clearly a ear de- 
scribed, and then the actual construction of ahal 
power engine is taken up. 
First come directions Soe making the penpernes this is 
lowed by all tbe details of the mechanical operations 
of fluishing up and fitting the castings. It is fuse! 
illustrat witb beautiful engravings of the ual w 
in progress, showing the modes ot yr turning, 
oring and finishing the parts in the lath aes also 
ne. 





| Dimensions the lining up -— ——— of i 
siened we rawings give clearly 
the TG mee and tormn the varieas fea 


Th e exception the fly- 


wh — te 

Tabet ~ vis designed. to G made on a simp e eight-inch 
2€ book closes with a chapter on American nr oor-x 

‘on Gas Engine design and Pp — a bE rules so that any- 

one = were out the dimentions of similar engines 


ent onigieas a eerars Seem made exp 4 Bost ta, CA ané 


aw 0 Bre." Ciroular of Contents. 
MUNN & CO., Publishers, 
361 BROADWAY NEW YORK. 


as 





THEO. AUDEL CO., 63 Fifth Ave.. New York City. a 





Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the 
meee can be mde by any amateur who is versed in the 
. This article is contal =. SCLENTIFIC 
AMERICAS eo PPLEMENT, No. 118%. Price cents. 
For sale by MUNN & Co, , Ae Broadway, New York City, 
or by any bookseller or newsdealer 


A BIG INCOME 


n be made 
in Churches. Halls. —. 
atres with BOTION PICTU 











rated 
(18x24). admission 
tickets, Lastyestion book, busi- 
Bess guide. etc., $39 50 and up. Most interesting and sen- 
sational subjects, est out. Will be sent €.0.D. subject 
toexamination. Write for catal e Tf of letters 
from exhibitors whoare nba 
ALN, SUPPLY 


we Agents aahien in Vim forelin countries. 





ANY interested in Art, Ar- 
+4 tistic Shading or Coloring 
will do well to write 


The Air Brush Mfg. Co. 


80 Nassau Street, 
Reckford, Ill., U.S. A. 


THE REEVES MANUFACTURING 00. 


168 WHALLEY AVE., NEW HAVEN, CONN. 
Manufacturers of 


CLOCK, TOY & METER MOVEMENTS. 


Machine Screw Work. 
Metal Specialties and Inventors’ Models. 
ESTIMATES CHEERFULLY GIVEN. 


PRINT 
YOUR 


OWN 
CARDS, etc. 








| munica’ 
| M.G. 


It is of the consistency of paste, 2 various 
non-shrinkable. }t is a, 
the look like 











Mapufactered only S 


sh. 
best floor — in the world, stopping the cracks so ¢ 


one p 
is waterproof, co obal re oa ik rh 
Looks et 






Loe 
. Put up in |, 2, 6 and 10 Ib, air poy cana 
nd covers 40 age 
rhe GRIPPIN ‘MANUF FACTU RING ©0., Leek Bex L, NEWA 





aden, and ik tough clastic adhesive and 
com pletely na to 


is hygienic in its composition and effect keeps away 
New Impervious to any we other. 
EW. Can be applied without tools or 


Send $1.00 for enough to fill 200 rss feet 


feet of ordinary surface. Price 20, 





50 YEARS’ 
EXPERIENCE 







‘4 


Trace Marks 
DESIGNS 
CopyRiGuTs &c. 
Anyoue sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 

sent free, Oldest agency for securing patents. 
ao taken through Munn é Co. receive 
ice, without charge, in the 


"Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdeaiers. 


MUNN & Co, 261 sroscmay, New York 


Branch Office. 625 F St.. Washington, D. C. 





NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. Punching Dies, Specia 
ebinery. E. Konigsiow & Bro., 181 Seneca St. Neeelona. o. 








Expert Model Making, Establishea " i. wm . 
man, Proprietor Chicago Mode! Works, Chic: she 1 
E. Madison St. Write for catalogue ot Mode Supplies. 


REVERSING STEAM TURBINE.—PAR- 

son’s recently perfected turbine for boats. Diustraticns 
showing details. ( ontained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No, 1158. Epics | vt = uate, by mail, from 


this office, and from ail newsdeal 


EGRAPHY (telegraphy and 





TE 


», », beard op hi At. en. Can 
uced omerhalfy gre for operatera; sch 
pT 1874. rarer Cn Cg == tt Valparalse, ton. 


Experimental & Model Work 


Or. & advice free. Wm. - Gardem & Son. 46-51 Rose St..N. ¥. 








Month and Expenses; noe lence 
ition permanent; se f-seller, 
= “=x Co,, Btat’n 10, Cincinnati, 0. 


WANTED— Automatic Packing Machinery for a Lon- 





be Factory. - wood coustse ing moet? for rap- 
idly king me. voods in paper jease com- 
te with and send partienlars to *. STEVENS, 


.. 9 Fenchureh Avenue, London, E. C., England. 


WANTED Mechanical Foreman to handle from 80 to 
10 men. Must be theroughly experienced machinist and 
food @ nizer. Man with electrical knowledge pre- 
erred. = must otate enlary Gestred, full re Grences | 
and age Rapid 


, Box 178, New York. 
WANTED — Assistant to 10 General Superintendent in 
. and ex enced me- 








$ tae or Small Newspaper 


$5 PRES S. Typesetting easy. Money 


maker or saver. sah stamp for catalogu 
paper,etc. THE PRESS CO., Merid den, toon, 


handle men 
assu future 


a prime aaa. position an 
giving age, busi- 


oP able yj. --~ worker. Address 
ness history and salary desired. Metropolitan, care of 
SCIENTIFIC AMERICAN, New York City. 






i” NEW YORK. 

Engin ‘Deere? 
nery. st VILTER 
3899 Clinton strest, Milwaukee, Wis 


ICE # AGREES, Grin, 


FG. CO., 





PE WHEELS. moors Agta ee ere 
Woreunes & tre. MeN & tro. NASSAU ST N.Y. 


MODELS ssottiteererpes speci Nuch 





V. BAILLARD, Fox Bidg., Franktin Square, New York. 


D AMOUR & LITTLEDALE MACHINE. C0. 


i330 Wo 
PATTERN ANO MODEL MAKERS. 


TURBINES -3Asterage €. 2°. 


GRINDING MILL FOR ALL PURPOSES. 


Bx ardus Patent Uni- 
ioe Eecentric Mill. Address J, §, we’ yr MP. 


SON, 28 Re 258 Rodney * Street, | Brookly ya, , 


FASA SAVE ONE-HALF YOUR “FUEL 


We Teli You How. 
Rochester Radiator Co. 26 Furnace St. Rochester, N.¥. 


INVENTIONS PERFECTED. 


Accurate Mode! and Too! Work. Write for Circular. 














_ PARSELL & WEED, 129- 131 West ‘Bist St., New York. 


GAS GASOLINE ENGINES 








WATER beater aie 


BACKUS WATER MOTOR NEWARK NJ 
how to make 63 a day 


$3 aDay Sure: sbeolutely sure; we 


furnish the work and teach you free, you work in 
= locality where you live. Send us your address and we will 
otha the business fuily, remember we quan a clear profit 

B for ove day's work absolutely sure. Write at once 
FACTURING ce., for 354, Detroit, Mich. 


VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches & Elevators 
PROVIDENCE, R. I. 





Send us your address 
and we will show you 








. brass and tron foundry 
ewosees 
thoroughly capable man who would know what and how 
to manufacture, wen come oe Gagan, can buy this plant 


(Wa TERTOWN N MPO CO., Wateriewn, Wir. 


FOR SALE.~ ye well equippe da. 


owners not active nor conversant with the business 


PUNCHES & DIES 
PARTSs SAME 
pis uaa! AND. 


LIGHT MANUFACTURING & 


AUTOMOBILES +™: 
SPECIAL MACHINERY 
OTTO KONIGSLOW- 45™ 








OR 


















THE SURVEY OF THE WORLD —a tuminous and 
strictly unbiased account of the important events of 
the week told in brief paragraphs, 


Fudepend 


$2.00 A YEAR 


Is a weekly magazine for thoughtful people. 


10 CENTS 





A COPY 


It prints every issue 60 pages of reading matter, 
with occasional illustrations, divided into four main departments : 


SIGNED ARTICLES - By the leading authorities in the 


‘ 


world, Tae INDEPENDENT “ prints more articles from 
the ablest writers than any other paper in the United 
States.”’ 


EDITORIALS—Tnxe Inverenvent’s interpretation of 


these events, discussed positively and fearlessly 
every field of thought—Sociology, 
erature, Science, Ethics, Politics, etc. 


in 
Religion, Art, Lit- 
cannot be deceived by 


BOOK REVIEWS All the important books published 


in the English language reviewed by experts who 


what is faulty or trivial. 


In these four departments EVERYTHING of importance in the whole world is treated. 


SEND 25 CENTS FOR TRIAL SUBSCRIPTION 


OF TEN (10) CONSECUTIVE WEEKS. 


THE INDEPENDENT, 130 Fulton Street, New York. 


Offer good tili Dec. 1, 1900. 
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Scientific 


American, 


SEPTEMBER -29; 1900. 








SPECTIONS); 


INSURANCE 
AGAINST: LOSS 





te ad 


OROUGH INS 











Scusbaurenutaths 








Want Some Tool Information ? 


All kinds of Machinists’ and Carpenters’ Tools—right up to the minuté—aré correctly 
described, explained and illustrated in the new and revised edition of 


MONTGOMERY & CO.’S TOOL CATALOGUE. 


from cover to cover. A complete 


for 25 cents. 


MONTGOMERY & CO., 





A veritable Tool Encyclopedia, fully indexed. 


105 FULTON STREET, NEW YORK CITY. 


Full of solid and useful information 


education about Tools of all kinds. Free by mail 











No Longer a Fad, 
But a Fact_ 


A few years aac the automobile was an experimeut— 
ust a society fad. 
o-day, society 
and common sense | 
everywhere in 
dorse 'he 
| 


WINTON 
MOTOR 
CARRIAGE 


as the best con- | 
structed and easi- 
est going automo 
bile an the market 
Write for Catalogue. 





Price #1.200., 
It is safe, sure, strong and speedy 
THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 

_ Eastern Department, [® Broadway, New York ( tty. 


Ne Agents. 





CHEMETDIL Lass 


- AUTOMOBILE PATENTS 
EXPLOITATION COMPANY. 


UNDERTAKES: The biles and Motor 


enlist capital 


a ates 
f Automobile pater " 


xaminatior id 
(pportanities te 
rae w 


Ft RNisnes: Specislimts migh 


Lqgoonsider and . 
PURCHASES :— All meritori 
relating to motor e 


CHARTER Gasoline Engine 


ANY PLACE 

BY ANYONE 

FOR ANY PURPOSE 
“tationaries. Portables, 
Ergines and Pumps. 


i” State your Power Needs, 








5 3 
$ ERS’ $ 
a LEVEL. @ 
@ An justable incline Level, a fixed Level,@ 
@ and a Plumb. Shows incline by Mda, or less, to 2 ° 
2 in. te the foot. A longitudinal groove in seat of o 
. frame adapts it to rest on \ pipe or shaft. Price 15 ° 
@ in.. with plain glass, $3.00 th ground g} “em 
3 ah RE Bol Tou fe ° 
AR OO., Box 13, Athol, Mass., U.S. A. @ 
Oeeeeeaeseseeeseenetebeeeee 





i2-inch Pipe cut off and 
Threaded with ease by one 
man and a 

FORBES 


PATENT DIE STOCK. 


Smaller sizes proportionately 
easy Send for Catalogue. 


~PTHE CV RTIS & CURTIN CO., 
G Gardena Street Bridgepert, C onn. 


BARNES’ 


UPRIGHT DRILLS 


Complete line, ranging from Light Fric- 
tion Disk Drill to 4? Back Geared Seilf- 
Feed. £8” Send for New Catalogue. 


WwW. F. & JOHN BARNES CO. 
1999 Ruby Street ROCKFORD ILL, 


Eastman Kodak Co.’s_ 


BROWNIE 







' 


TT 

















inches. Load in Daylight 


Make pictures 2% x 2 
lm cartridges and are so 


with our six exposure 
simple they can be easily 
Operated by Any Schooi Boy or Girl. 
Fitted with fine Meniscus lenses and our improved 
rotary shutters for snap shots or time exposures, 
Strongly made, covered with imitation leather, 
have nickeled fittings and produce the best results. 
Brownle Camers, for 2% « 2 phetwres, - 
Transparent. "iim = Semperaren, Se M - 
Brownle Developeng and Printing (rw iit, 

Ash your dealer ov write ws nd Renwhtieanigline 
Constitution. 2:00.00 in Kodak prizes to the members, 


| VISE, DRILL, 





EASTMAN KODAK CO,, 
Kochester, N. Y. 





Watches! Watches! 


If you wish to see the latest thing in 
Ladies’ Watches, send for 
THE BLUE BOOK. 
Or if you are interested in Men’s 
water send for 
E RED BOOK. 
We will = ~2 to send either or both 
of these attractive books, free. 
THE NEW ENGLAND WATCH Co,, 
37 Maiden Lane, 49 State Street, 
New York, N. ¥. Chicago, Ill. 
Spreckels Building, San Francisco, Cal. 














ACETYLENE 


DO YOU KNOW that the most light, ieast trouble, 
reatest comfort can be cqoured by using good burners. 
“he best burner is D. M. STEWARD’S WONDER. 
| Write, inclosing 25 cents, i sample. 
STATE LINE TAL CO., Chattanooga, Tenn., U. 8. A. 


COMBINATION TOOL; 


ent 


,"e4 rg 









CLAMP, Ete. 
Also other Com- 
bination Tools. 

Send for Circw- 

lar 8. A. 
THE BROADBROOKS TOOL COMPANY, Batavia, N. Y. 


° well the ac- 


Crest Mig. Co.,|nld 


| 
| CAMBRIDGEPORT, MASS. 


3 & 5 H. P. MOTORS. 


Lightest Meter per H. P. Made. 


CREST INOESTRUCTIBLE 
SPARKING PLUG. 
GUARANTEED. 


BLUESTONE. 
HIGH PRESSURE PACKING 


Her Stea 
etore 
ater and 








Packs equal- 
ly well for all. 
There is no 





tion of steam 
heat. 


Gutta Percha & Rubber Mfg. Co.. 130 Duane St., N. Y. 





to write for our 280- 


Tells how men with om nh sesiie, capital 
can make money with « 








west prices. Best Railroad 
sc Sat 
en. 


Seales SAPS 


Liste Free. scion SCALE Co., Chicago. 








Yourself 
While 
Learninga 
sateen 











BRISTOL’S 
RECORDING INSTRUMENTS. 
Pressure Gauges, Vacuum Gauges. Volt- 
meters, Amperemeters, Wattmeters, and 
Desens” eters, make contin records 

and Night. will 


uous 
ai pe y for themselves. 
Dracy eeromen teed a 
ys 


nd 
trial. Send for Cire 








~ BAYS: 


eogtere or Beeree Fh 
49 Nassau BL. N.Y. 


The Se Bristal Oompany, Waterbury, Conn. 





bp 


> > 





TEN-YEAR TEST. 


world proves 


positively 


the marked 


for pulverizing either rock or cement clinker. 


The following letter from one of the largest cement manufacturers in the 


superiority of THE GRIFFIN 


MILL 





The Egypt Portland Cement We 


Mesers. BRADLEY PULVERIZER Co. 
Gentlemen: 





wks. 
The Pennsylvania Portland Cement Works. 


AMERICAN CEMENT COMPANY, 


OwWlERSs oF 


Replying to your inquiry as to what we think of THE GRIFFIN MILL, we will say that the first Griffin 
Mill used in grinding Portland cement was erected in our Egypt works ten years ago, where it is still in operation. Since 
then, as from time to time we have built new works, we have equipped them all with Griffin Mills. We have now in opera- 
tion at our several works, thirty-seven mills. 
We know all about the grinding machinery used in the various cement works in this country, but think the Griffin 
Mill superior to any other for grinding Portland cement and the raw materia) from which it is made. What we think of the 
Griffin Mill is shown by the fact that within the last week we have given you an additional order for more mills. 
AMERICAN CEMENT CO., 


Yours very truly, 


The Columbian Portland Cement Works. Fhe Giant Pow 


aa 


Giant Ptend Cement Works. 
. Portland Cement Works. 


nem Penn., August 25, 1899. 


Joun W. Eckert, President. 








The demonstrated success of the GRIFFIN MILL for pulverizi 
tory substances allows us to sell them on their established reco 
for names of manufacturers who are daily using them with perfect satisfaction. 


THE BRADLEY PULVERIZER CO., 





**WOLVERINE”’ 
Gas and Gasoline Engines 


STATIONARY and MARINE. 
Wolverine” is the only reversible 
MarineGas Engine on the market. 
It is the lightest engine for its 
power. Requires no licensed en 

gineer. Absolu(elysafe. Mfd. by 

WOLVERINE MOTOR WORKS, 

12 Nuren Street, 
Grand Ry pids, Mich. 






The“ 


ACETY LENE GAS AND CARBIDE OF 

Calctum.—All about the new illuminant, its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments performed with it. A most valuable series 


of articles, giving in complete form the particulars of 
| this subject. Details of furnaces for menting the carbide, 
gus tay T ecmeesess, burners, = pataines in 
ss tvigg t RICAN y! at 99s, 
lee O12. tors a ‘igi ” 2023, 
4 Oita 193 < 1% 064, ie » 1054, 
OSS, ions. 1104, BS 
ee nati se by mail, from 


ce W cents each, 
this office, and all newsdealers 


if You Want the Best ‘Lathe and Drill 


GHUGKS —f= 





ity, Cheap and Accurate. 

Westcott Chuck Co, 

Ask for catalogue in En sh. 
Pinst PRIZE AT COLUMBIAN 


Oneida, 
French 
i bo POSITION, 1883. 


ave Y.. U, S. A. 
panish or German. 


all tne 
Write 


Boston, Mass. 








Rea ev? 
* Wor lds Standard 


of latest Models for a 
1m SMITH & WESSON, 








ms and ore 

> on 4 cylindrical grinding 

Ne of an expen- 

Vs der. Experimental Work, 
odels, e 


univ: 
al Tool A 
. ©0., 185 John direct, Bridgeport, ¢ Cena, 








very comprehensive astigte giving the details of con- 
struction of every part of these vehicles. With 51 en- 
gravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 90%. Price 10 cents. To be had at this 
office and from all newsdealers. 











ORRO 








RIDE 50 MiLES~PEDAL ONLY 39. ECLIPSE 








FITS ANY CYCLE. © & 
ADDS PLEASURE AND SAFETY—ALL DEALERS SELL THEM. 





COASTER 
OO IN USE 









} 





INVENTORS’ MERCANTILE 


and get prices, NO ADVANCE | 


BUREA pers end tm 
PEE.’ Correspondents its eg 


MANUFACTURING C9, extaia*iv.y. 
Wa ay. Llp A K. Man- 


Sond wo models ane plans 





JESSOP’S STEEL 4% at ase 


ity and 
oi 30 


New YORK: ore 


NOW READY. 


AN AMERICAN BOOK ON 


Horseless Vehicles, 
Automobiles and 
Motor Cycles. 


OPERATED BY 
Steam, Hyaro-Carbon, Electric and Pnet-natic 
Motors. : 


By GARDNER D. HISCOX, M. E. 
Author of “Gas, Gasolene and O11 Vapor Engines,” 
and * Mechanical Movements, Devices 
and Appliances.” 


Price $3.00 PosTPaip. 


This work is written on a broad basis, and comprises 
in its scope a full illustrated deseription witb details of 
the progress and manufacturing advance of one of the 
most important innovations of the times, contributing 
to the pleasure and busiiess convenience of mankind. 

The make-up and management of Automobile Vehicles 
of all kinds is }iberall~ treated, and in a way that will be 
appreciated by thuse who are reaching out for a better 
knowledge of the new era in locomotion. 

The book is up to date and very fully ilustrated with 
various types of Horseless Carriages, Automobiles and 
Motor Cycles, with details of the same, 


Large Sve. About 400 pages. Vers Fally 
Illustrated, 


€3” Send for circular of contents. 


MUNN & CO. 361 Broadway, New York 

















